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INDICATING AND RECORDING 


Air Meter 


Measures “All of the 
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Send for Booklet 


THE AccuRACY OF THIS METER IS 





(GUARANTEED 


|. G. Cc. ST. JOHN 
140 Cedar Street New York 











Published by THE COMPRESSED AIR MAGAZINE CO., Easton, Pa. 
NEW YORK, Bowling Green Building LONDON, 165 Queen Victoria Street 


Classified Buyers’ Guide, Page 12. Index to Advertisers, Page 8. 


















COMPRESSED AIR MAGAZIN& August, ro10 









x * a 





x x 


LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 
Lubroleine-Air-Cylinder Oil, Lubroleine-B-Steam Cylinder Oil, 


(non-carbonizing) _ . ‘ 
Lubroleine Air Drill Oil, Lubroleine Steam Drill Oil, 
Lubroleine-B-Engine Oil, 


(for compressor bearings and electric air drills). 


Write for prices and full information. 





Fiske Brothers Refining Company 


ESTABLISHED 1870 
New York, U. S. A. 


Cable Address: ‘‘LUBROLEINE.”’ 











Goodrich Hose 


Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 


Distinguished by 


The Mark mo of Quality 


MANUFACTURED BY 
Ghe B. F. Goodrich Co., AKron, Ohio 
CHICAGO PHILADELPHIA BOSTON ST. LOU'S DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITISBURG AILLANTA 
CLEVELAND PARIS LONDON 
Our Products are also handled in 
NEW YORK by BUFFALO 
THE B. F. GOODRICH COMPANY OF NEW YORK 


and in 


SAN FRANCISCO LOS ANGELES 





SEATTLE 
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The Isbell Vanner 


Is being adopted by all modern concentrating mills 
where up-to-date equipment and close saving, combined 
with economy of operation, are sought for. 














" i al 














PATENT APPLIED FOR 


The Isbell Vanner is as far in advance, from both a mechanical 
aud metallurgical standpoint, of the present type of vanning 
machines. as the present day percussion table is ahead: of the old 
Gilpin County Bumper. 

Adopted by one of the largest concentrating plants now in course 
of construction. 


Send for Bulletin No. 700. 


THE GALIGHER 
MACHINERY COMPANY 


Manufacturers and Sole Agents 


J. E. GALIGHER, Manager SALT LAKE CITY, UTAH 
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Corliss Tandem. 





Straight Line. 





Power Driven. 


Air Compressors 
of “Class.” 


You can rely on Sullivan compressors to run 
quietly and smoothly, to run at the highest 
efficiency attainable with given types and con- 
ditions, and to run all the time, because Sullivan 
Standards of engineering and workmanship in- 
sure nothing iess than the best service. They 
are compressors of *‘Class.’’ 


Ca talogue 958 


ROCK DRILLS AIR HAMMER DRILLS 
COAL CUTTERS CHANNELERS 





Sullivan Machinery Co. 








Butte, Mont. 150 MICHIGAN AVENUE Paris, France 
Birmingham, Ala. yee 
Claremont, N.H St. Louis 
Denver, Colo. CH ICAGO, a... San Francisco 
El Paso Knoxville Salt Lake 
Johannesburg New York Seattle 
Joplin, Me. Pittsburg Spokane 

















Lidgerwood Hoisting Engines 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 
built to order. 


LIDGERWUVOD STANDARD CONTRACTOR'S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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The Slogan of the Cameron—“Character: The Grandest Thing.” 








THE WORKING PARTS OF A 


CAMERON 


can be easily exposed with- 
out disconnecting any of 
the piping. This sectional 
view tells the story of sim- 
plicity at a glance. 

By simply removing a 
bonnet or cover, the valves 
of the water valve chest are 
at once visible and readily 
reached. 


SECTIONAL VIEW REGULAR PATTERN. 


There is not a piece of outside 
valve-gear about the CAMERON— 
no complicated mechanism what- 
ever. 


Cameron Pumps require little or 
no attention. They eliminate anx- 
iety by their proper and continuous 
performance; and their main char- 


acteristic, reliability, permits no Where the water is very gritty, 
occasion for thought of tinkering. and the space is limited, we suggest 
the adoption of our Piston Pump 

New Cameron Catalog Edition fitted with Removable Bushing of 

; iron or composition, which, as it 

“K” illustrates and describes all wears, can be turned within the 
types of Cameron Pumps. Sent on water cylinder, greatly increasing 
the length of service and reducing 
the cost of maintenance. It is sim- 
intending purchasers. ple,durabie,and absolutely reliable. 


request to interested pump users and 








A. S. Cameron Steam Pump Works 
Foot of East Twenty-Third St. | New York 
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MASON Gardner - Rix Compressor 
Reducing Valves 


ARE THE WORLD’S STANDARD 


Will reduce and 
maintain an even 
pressure of 


Steam, 
Air 


or 





Enclosed, Self-Oiling and Noiseless. 
High Speed—single and duplex types. 
Water Automatic lubrication, no cross heads or stuff- 
ing boxes. Renewable bearings. 
Can be directly connected to gasoline engine or 
motor. 


Write for information on this machine, also on 
our horizontal belt and steam compressors. 





WRITE FOR NEW CATALOGUE 


Mason Regulator Co. 


(iardner Governor Compressor Co. 
Boston, Mass., U. S. A. P 


QUINCY, ILL. 















THE COOPER CORLISS 














ALL WRITE FOR 


SIZES AND OUR 


TYPES BOOKLET 





BUILT BY 


The C. & G. Cooper Co. 


Home Office and Works— MT. VERNON, Ohio 





BraANCH OF FICES: 


NEW YORK, 1419 Bowling Green Building CHARLOTTE, N. C., Court House Square 
BOSTON, 201 Devonshire Street | | PITTSBURGH, 604 Frick Building 
PHILADELPHIA, Drexel Building ATLANTA, 310 Candler Buildin 
CHICAGO, 1539 First National Bank Building 
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Class ‘‘NF-1’’ Straight Line Steam Driven 











There was a time when the choice of an air com- 
pressor turned upon the question of price. 


But to-day the intelligent buyer places his 
order with the builder who offers him the 
best value for the price, whatever that price 
may be. 

Without going into a detailed analysis of what de- 
termines compressor value (for there are some 
elements upon which a diversity of views may 
be held), there are still two fundamentals upon 
which there can be no argument. 

The first essential in the successful air com- 
pressor for all-around permanent satisfac- 
tion is the ability to deliver uninterrupted 
service. 

The second essential is a true economy of power 
and up-keep. 

There was never yet a Cheap compressor which 
measured up to these two fundamental standards. 


For, in the very nature of things, the quality 
upon which these two essentials depends cannot 
be associated with a low first cost. 


You do not buy an air compressor as you do a 
pneumatic tool. In the latter case you drive it 
to the limit of productive capacity as long as it 
will stand the pace—and then replace it with a 
new one. You can afford to do this 

But you buy a compressor with a view to its 
permanent earning capacity. You expect it 
to be a continuous dividend-paying propo- 
sition. 

A cheap compressor is never anything but an ex- 
pense—a continual source of annoyance and 
repair charges, 

But a high-grade, economical air compressor 
—a machine for uninterrupted service—is 
the very best kind of an investment. 


NEW YORK 


DOMESTIC OFFICES: 


Birmingham Cleveland El Paso St. Louis 
Boston Denver Philadelphia Salt Lake 
Butte Duluth Pittsburg San Francisco 
Chicago Seattle 
FOREIGN OFFICES: 

Budapest Kobe » exico Paris 
Dusseldorf Melbourne Montreal Valparaiso 

, Johannesburg Yokohama 


LONDON 


UNINTERRUPTED 


SERVICE 


Consider what uninterrupted service means to 
you. It means freedom from costly and exas- 
perating break-downs, and few or norepairs. It 
means a steady maintenance of all operations 
depending upon the air from that compressor. 
It means contented workmen carrying on their 
work with plenty of air pressure on their tools. 
It means the maximum sustained output from 
your plant. 

And, naturally, the very elements which in a com- 
pressor assure this first essential of uninter- 
rupted service, assure also the second essential, 
which is a true economy of power and up- 
keep. The two are inseparably associated. 

For both of these things are primarily a question 
of quality; and quality, in a compressor as in 
any other machine, comes only from a union of 
the best talent, the widest experience, the largest 
facilities, the most approved methods, and the 
most advanced design. 

The Ingersoll-Rand Company with its thirty-nine 
years of compressor building, is able to offer, in 
its present line of twenty standard compress- 
or types, the quality which is the security of 
the Compary’s customers. 

Every one of these splendid machines is built 
for uninterrupted service and maximum 
economy. The price which they command 
is recognized by discriminating buyers to 
represent the maximum compressor value. 


From the smallest straight line to the largest 
duplex Corliss, you can find, in the Ingersoll- | 
Rand line, some standard compressor which 
will be specially adapted to your needs. 

May we not hear from you Mow, as to those needs, 
and correspond with you regarding a machine 
to meet them? 








“pp-2” 


Class 





Direct Connected Duplex Electric 
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ENGINEERS 
AND 


CONTRACTORS 








Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” 












COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich ‘‘Lumps’’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns = Roger 
Mfg. Co. 
1718 California St., 
DENVER, - COLO. 














Vell 
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OTHERS ? 





BECAUSE- 


They use’Ingersoll-Rand Drills for hammers, mak- 
ing it possible to secure duplicate parts of these most 
important features amywhere. 

All parts are made much heavier than even the 
most severe stresses upon them require. 

The dies and dolly are much larger, insuring long 
life and low cost of renewal. 


Mfg. by T. H. PROSKE, 
Denver, Colvu. 


WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL 





BECAUSE— 

They can be operated either as right or left-handed 
machines—an exclusive “‘Ajax’”’ feature. ‘ 
a bs use no power when not actually sharpening: 

rilis. 

They will sharpen drills faster and better than any 
other known way. 

They are more economical in operation and up- 
keep, and will outlast any other sharpener. 


Sold by INGERSOLL-RAND CO. 
All over the world. 














STYLE No. 


750. 








BELMONT 


Air Compressor and 
High Pressure Steam 
w Packing. w 


_ Made expressly for 
AIR COMPRESSORS. 


Will withstand the extreme 
dry heat of Compressed Air 
and give excellent service on Dry 
Steam, etc. 


Write for sample. 


MANUFACTURED BY 
CLEMENT RESTEIN CO., 
133-139 N. 2nd St., 
PHILADELPHIA, PA., U.S. A. 
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Sand-Blast Logic 


‘*PANGBORN’”’ Modern High Presure 
SIX REASONS WHY SAND-BLAST Systems Lead the World 











First 


Second 


Third 


Fourth 
Fifth 
Sixth 











DESIGNERS 


MANUFACTURERS 
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Developed after five years close study and the experience 
gained through installing more Sand-Blasts than all other 
makes combined. 


Designed on thoroughly scientific principals with the ablest 
engineering skill, and in each and every particular made of the 
best materials on earth. Efficiency and durability the only 
consideration. 


In every respect with the exception of first cost—which we 
have no disposition to meet with the sacrifice of design and 
efficiency—they pogesen 4 excell in every point, and our sys- 
tems are altogether the best investment. Hundreds of users 
and testimonials giving results obtained, are substantial proof. 
Cost of maintenance 50 per cent, below other makes. 

Will accomplish 100 per cent. more work. 

Will do much better work. 


Installed on Guaranteed Results 


CALL EQUIPMENT EXHIBITED OPERATING 


taomas w PA NG BOR N company 


LABOR SAVING 





NEW YORK 


EQUIPMENT 
FOR FOUNDRIES 


GENERAL OFFICES, 94 WEST STREET 


19 











NEW YORK 


The Republic Rubber Co. 


Manufacturers of 


Fgh Grade Hose 


for Steam, Air Drill, Suction, Water, etc. 


Rubber Belting and ‘Oalves 


FACTORIES 


YOUNGSTOWN, Ohio 


BRANCHES 


we 





CHICAGO w ST. LOUIS 
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FLOATING AND REPAIRING THE 
NERO 

Although the initial occurrence and the de- 
tails of some of the later operations have been 
noted in the daily papers, it is only lately that 
it has become possible to tell completely the 
story of the salvage and repair of the valuable 
United States collier “Nero,” which was 
stranded upon the rocks of Brenton’s Reef, 
near Newport, R. I., about a year ago; and this 
has now becn graphically done in Reactions, 
the attractive quarterly issued by the Gold- 
schmidt Thermit Company, under the permis- 
sion of the Navy Department, the transactions 
having been under governmental supervision 
throughout. What follows is an abstract of the 
article referred to. j 





When the Nero-was stranded attempts were 
made on the same day by several naval vessels 
in the vicinity to float her, but without success. 
The next day the services of Mr. John Arbuc- 
kle, who was at that time engaged in the sal- 
vage of the U. S. S. “Yankee,” at Buzzards 
Bay, were secured. 

Mr. Arbuckle’s men commenced operations 
on July 3 and the ship was found to be in- 
jured quite severely, leaking in nearly all the 
compartments except the engine and_ boiler 
rooms. Powerful pumps were installed to rid 
the vessel of water, and on July 6 and 7 three 
attempts were made to float her, but without 
success, although at one time nine tugs were 
employed. 

Saving the “Nero” by this means having 


U. S. S. **NERO”’ ON THE ROCKS, 
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failed, it was decided that the only way of 
floating the vessel would be to use the com- 
pressed-air method which had been successful 
in other cases, notably the “Mt. Temple,” “Ba- 
varian” and “Yankee.” The work of closing 
up the hatchways of the “Nero” by means of 
steel plates was at once undertaken and an air 
compressing plant was installed. The now fa- 
miliar mode of operation is as follows: All 
openings in the upper parts of the various holds 
are hermetically sealed, after which compressed 
air is pumped in and a sufficient pressure is 
created to drive the water out of the hold 
through the rents in the bottom. Then work- 
men, who enter the hold by means of air locks, 
effect such temporary repairs as are possible. 

In the case of the “Nero” the work was 
nearly completed when a storm caused the ship 
to shift and in her new position on the rocks a 
large hole developed in the engine and boiler 
compartment, which had been dry up to this 
time., This necessitated the application of com- 
pressed air to that compartment also, and the 
engine and boiler rooms were accordingly 
made air tight, a task which was completed in 
less than a week, and which was really a re- 
markable performance considering the difficul- 
ties encountered. An idea of the work in- 
volved may be gained from the fact that the 
ship’s engine had to be partially dismantled 
while the plating put over the fire room made 
it necessary to cut away the lower part of the 
ship’s smokestack. 

On August 1 the work of installing plating, 
etc., was completed and it was then possible to 
expel the water from all parts of the ship by 
pumping in compressed air. On the next day, 
everything being ready, the tugs made another 
effort to dislodge the ship and at this attempt, 
the water being entirely displaced by com- 
pressed air, sufficient buoyancy was gained to 
float the ship, and she was pulled from her po- 
sition without much difficulty. She was at once 
taken in tow and the trip to Newport harbor 
commenced. During this voyage, she remained 
afloat only because of the air pressure main- 
tained inside of her which prevented water 
from entering through the many holes in her 
bottom. 

After she was successfully berthed at a dock 
in the harbor, arrangements were completed to 
make her sufficiently seaworthy to stand the 
trip to the Brooklyn Navy Yard. Her hull 
had been very badly damaged during the stay 


of a month or more on the rocks, and _ the 
many rents in it had to be temporary patched. 
It was also found that the injuries caused the 
ship to be structurally weak and considerable 
work was done in the way of strengthening 
and reinforcing bulkheads, tank tops, etc. 

In December the ship was prepared for tow- 
age to New York, although during her stay at 
Newport no active work was done on her for 
nearly three months. The condition of the 
ship was such that she would not remain afloa: 
at all without the aid of the compressed-air 

















IN DRYDOCK—PREPARATIONS FOR TWO WELDS. 


plant. The voyage to New York, made De- 
cember 21-22, was unique on this account. As 
the engine and boiler compartments were en- 
tirely out of commission, being under air pres- 
sure, the trip was made with the aid of power- 
ful tugs. During this trip, which lasted twen- 
ty-six hours, skilled compressed-air workmen 
were constantly at work inside of all the com- 
partments to see that nothing gave way. 
When the Brooklyn Navy Yard was reached 
the ship was at once floated into drydock, but 
as a result of her sojourn on the rocks the 
contour of her underbody was decidedly irreg- 
ular. The keel blocks were arranged in con- 
formity with the ship’s docking plan, but there 
were so many rents and dents in the plating 
that had the ship been let down from the 
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FOR WELDING BREAK IN SHOE. 
blocks as they were her weight would have 
been too unevenly distributed. The water in 
the dock, therefore, was pumped down only a 
few feet and then divers were set to work to 
build up the blocks and ‘shores under the un- 
even places so as to properly support the ves- 
sel. This work occupied about two days before 
the remainder of the water could be pumped 
out. 

Until the vessel reached her final resting 
place on the blocks she had been kept afloat in 

















V ELDING RUDDERPOST AND ONE BREAK IN STERNPOST. 
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the dock by the ever-useful compressed air, 
which was only released when the vessel was 
high and dry on the ways. 

It was then possible to obtain an idea of the 
extent of the injuries which the ship had suf- 
fered, and inspection showed that there was 
hardly a plate in her under bottom in which 
could not be found either a dent, a crack or a 
hole. The injuries comprised not only the 
plates, however, but also the stern-frame of 


‘the vessel, which was found to be broken in 


three places, and which, it was decided by the 
authorities at the yard, should be welded by 
the Thermit process. 








FINISHED WELDS CHIPPED FLUSH. 


The location of the different fractures in the 
stern-frame are shown in the accompanying il- 
lustrations of the Thermit welding operation, 
work on which was commenced Monday after- 
noon, January 31 last. On this date the frac- 
tures were cut open a distance of 1% inches 
to allow for a free flow of Thermit steel so as 
to effect amalgamation with each side. The 
ends were then thoroughly cleaned by means 
of the Niagara Sand Blast and the wax pat- 
terns applied in accordance with standard 
Thermit practice. 


* 
* 
if 
<| 
% 
¥ 
» 
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The size of each of the sections to be welded 
was 6 inches by 10 inches, and the Thermit 
steel collar provided for was made 8 inches 
in width by 1% inches thick at the center, the 
section of the collar being in the form of a 
segment of a circle. Mold boxes were then 
placed in position and the molding material 
packed around the wax patterns and the wood- 
en patterns used for preheating gate, pouring 
gate and riser. 

The weld in the horizontal member was 
made first, after which the two vertical mem- 
bers were welded simultaneously, this being 
done to prevent unequal contraction in cooling. 
Each of the fractures was brought to a bright 
red heat by means of a Thermit compressed- 
air gasoline preheater before the Thermit steel 
in the crucible was ignited and Thermit steel 
poured into the mold. 

When the welds had entirely cooled the 
molds were removed and the metal left in the 
gates and risers cut away. It then became 
necessary to chip off the collars from two sides 
of each of the welds in order to permit the 
plates being replaced. This was done with 
pneumatic chipping hammers by workmen em- 
ployed in the Navy Yard. 


VARIATIONS OF ATMOSPHERIC 
PRESSURE AND THE METH- 
ANE CONTENT OF PIT AIR* 


A number of experiments have shown that 
the methane content of pit air is influenced 
by the barometric pressure, inasmuch as the 
escape of the gas is retarded by increased pres- 
sure, and vice versa, the rate of change in the 
outflow being also dependent on the rapidity of 
the change of pressure, though the maximum 
or minimum of barometric pressure does not 
always coincide with a minimum or maximum 
gas content in the pit air. 

The experiments in this direction have re- 
cently been continued at the Neunkirchen ex- 
perimental gallery (Saarbriicken), on a more 
extended scale and under a wide range of 
conditions; and the results have been tabulated 
and plotted in a series of curves. A compari- 
son between the methane curve and the curve 
of barometric pressure confirms the previous 
experience that a sharp fall in the latter is ac- 
companied by a sharp rise in the former, and 
vice versa, the maximum and minimum pres- 





*Zeitschrift fiir das Berg-, Hiitten- und Sa- 
linenwesen. 
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sures corresponding with minimum and maxi- 
mum gas-content respectively. Furthermore, 
the maxima and minima of pressure were 
found to accord very nearly in point of 
time with the minima and maxima of gas-con- 
tent, the interval between them being not more 
than a few hours at most. The agreement be- 
tween the two was found closest where a rapid 
rise of pressure followed a sudden fall, the 
reversal of the curve being then frequently fol- 
lowed at once by a corresponding bend in the 
methane curve. 

Very different results were obtained in the 
cases where the barometric pressure remained 
for some time approximately constant after 
reaching a maximum or minimum, or gradually 
rose or fell after being steady for some con- 
siderable time. In these circumstances, no di- 
rect influence of the pressure on the liberation 
of gas could be traced, the methane curve tend- 
ing to remain steady, with merely slight fluctu- 
ations, until the next considerable variation of 
the barometer. When the steady pressure had 
been preceded by a maximum, the methane 
curve continued to rise to a certain height or 
to descend for a certain extent under the cpn- 
verse conditions, the ratio between the pres- 
sure and the methane curves being about the 
same in both cases. Consequently, slow changes 
in the height of the barometer have no appre- 
ciable effect on the course of the methane 
curve. The independence of the gas content, in 
the return-air current, with relation to the ba- 
rometric pressure was confirmed by observa- 
tions showing that the amplitude of the month- 
ly variations in the methane content does not 
coincide at all with that of the atmospheric 
pressure, the former being frequently less in 
months when the barometric fluctuations were 
considerable than when these were slight. 
Analogous results were obtained by comparing 
the mean monthly barometric readings and 
methane content. If the volume of gas lib- 
erated were dependent entirely on the higher 
or lower barometric pressure, the months with 
a high mean position of the barometer would 
show a low mean gas content, and vice versa, 
which is by no means the-case. Furthermore, 
it appears that the mean gas content in any 
mine is a fairly constant factor (so long as 
the prevailing conditions of working remain 
unaltered), which does not vary except as the 
result of considerable fluctuations in the at- 
mospheric pressure. 
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The behaviour of the methane curve toward 
the barometer curve is capable of explanation 
by an examination of the factors determining 
the liberation of gas from the standing coal or 
from cavities. In the case of the coal the 
gas makes its way through fissures or from 
the exposed face; and in the former case the 
outburst usually occurs under such considera- 
ble pressure that the atmospheric pressure can 
have no appreciable influence thereon. In the 
case of the exposed coal a distinction must be 
drawn between coal that has already been got 
down, or is still hanging loosely to the face, 
and the actual firm standing coal. The first of 
these categories also includes undercut or 
blasted coal still lying at the working places, 
and such as is already loaded into the tubs. 
In this case the gas is no longer under pres- 
sure, so that it does not escape so long as the 
barometer remains steady. As soon, how- 
ever, as the atmospheric pressure falls, the gas 
molecules expand and escape from the pores 
in the coal; and conversely, a rise in the ba- 
rometer is accompanied by a penetration of air 
into the outer strata of the coal. Gas standing 
in the goaf or other cavities behaves in a 
similar manner, and apart from the results of 
diffusion, such gas does not increase the gas 
content of the pit air, except when the barome- 
ter falls. The degree of enrichment will be 
in proportion to the rapidity of the fall in 
pressure; and as soon as the downward move- 
ment of the barometer ceases, the escape of gas 
from the pores of the loose coal, or out of the 
cavities, is terminated for the time being. 

The firm, standing coal, however, is a con- 
stant source of gas. Numerous experiments 
have proved that the gas is imprisoned in the 
seams under heavy pressure, which pressure 
gradually diminishes the nearer the coal face, 
so that it escapes there under merely slight 
pressure, that oftentimes is so near that of 
the atmosphere that no difference can be as- 
certained. Assuming the resistance offered by 
the pores of the coal to be a constant factor, 
the volume of the escaping gas depends on the 
difference between the pressure in the interior 
of the coal and the atmospheric pressure. Con- 
sequently, slight fluctuations in the latter— 
which amount to barely 1 per cent. of the form- 
er—cannot lead to any appreciable increase or 
diminution in the volume of gas liberated. The 
only occasions on which such changes in the 
escape of gas can occur are when the atmos- 
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pheric pressure alters so rapidly the epuilib- 
rium of the internal gas pressure is precluded. 
Whether, however, such disturbances of the 
regular escape of gas actually occur on sud- 
den barometric fluctuations, is improbable. In 
any event they would be of merely brief dura- 
tion, and would influence the behaviour of the 
gas curve in only the same manner as transi- 
tory liberations of gas from.the loose coal or 
cavities, the gas curve tending always to re- 
turn to a position corresponding with the mean 
liberation of gas, even in the case of a protract- 
ed barometric maximum or minimum succeed- 
ing a sudden change of pressure. 





AMMONIA COMPRESSORS 
By C. P. Woop. 

Compressors may be vertical or horizontal, 
single- or double-acting, simple or compound. 
They may be cooled by oil or by a water 
jacket, or by saturated NH, gas. 

Advantages claimed for vertical machines 
are, among others, small friction loss and con- 
sequent decrease in wear of piston and cylin- 
der, also less probability of leakage due to 
worn cylinder or piston. Another advantage 
is that the rod does not rest heavily on the 
packing in the stuffing box, making it easier 
to keep the packing perfectly tight. 

For the horizontal type, it is claimed that 
it will pump equally well either dry or sat- 
urated gas, that it requires very little more 
floor space than a vertical machine and much 
less head room, that the moving parts be- 
ing near the base makes it easier for the 
strains to be resisted by the foundations, that 
all the parts are easily accessible from the 
floor. 

An advantage of single-acting machines is 
that by the use of a safety head and a valve in 
the piston they can be operated without any 
clearance between piston and head, thus pre- 
venting one of the usually serious losses. An- 
other advantage is that by using only the 
head end of the cylinder for compression, 
there is no loss due to leakage around the rod 
through the stuffing box, the pressure there 
being no higher than suction. 

The double-acting machines, giving com- 
pression at each end of the stroke, have ob- 
vious advantages in high efficiency of both the 
steam and ammonia sides of the system, when 
all parts are considered at the same time in- 
stead of separately. The clearance loss has 
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been reduced to a minimum in the best de- 
signs. 

The loss due to clearance may be explained 
as follows: Suppose the high-pressure am- 
monia equals 180 pounds and the low-pressure 
20 pounds; then the ratio is I to 9. There- 
fore, if the clearance equals 1/9 inch, the gas 
left in cylinder at the end of the compression 
stroke will take up 1 inch of space during suc- 
tion stroke, keeping out that much fresh gas 
and reducing capacity accordingly. 

This explains the desirability of having the 
piston travel the full length of the cylinder 
every stroke. The practical disadvantage of 
this is that when foul ammonia liquid or oil is 
drawn in in very large quantity, or when a 
valve breaks and gets into the cylinder, the 
machine is liable to be wrecked. 


In single-acting' vertical machines, the head 
can be held on by springs, strong enough to 
withstand the working pressure, which will 
relieve the machine in a case like that de- 
scribed. 


In the De la Vergne system, oil is injected 
into the cylinder after the beginning of com- 
pression; this fills the clearance space, insur- 
ing complete expulsion of the gas, and is re- 
leased through a passage which opens at the 
end of the stroke. Another function of this 
oil, which is cooled in a special oil cooler, is 
to take up the heat generated during compres- 


sion, there being no water jacket to the cylin- 
der. 


Siebert has patented a bypass which opens 
at the end of the stroke, allowing the com- 
pressed gas confined in clearance to escape 
from the compression to the suction side of 
the piston. 


It can be seen from the foregoing that the 
working space allowed for suction valves will 
have the same effect as clearance. When lo- 
cated in the heads, these valves are designed 
to fit flush, reducing loss as much as possible. 
The suction valve area generally allows for 
a gas velocity of about 4,000 to 4,500 feet per 
minute. The “Triumph” design has strainers 
over inlet valves to keep foreign substances 
out of the cylinder. 


The accompanying indicator diagram shows 
graphically the cycle of events in the com- 
pressor cylinder. The space between the 
curve and the dotted line in the lower left- 
hand corner represents the loss due to clear- 
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ance. The line of gas expulsion is perfectly 
straight when the valve works perfectly. The 
distance between the atmospheric line and the 
suction line represents suction pressure. Close- 
grained hammered steel, with a_ tensile 
strength about 75 per cent. greater than cast 
iron, is generally used for the manufacture 
of compressor cylinders. 

The stuffing box is an important part, es- 
pecially in double-acting machines. Is is of- 
ten divided into several compartments, some- 
times employing oil or water under pressure. 
The cylinder should have indicator connec- 
tions and provision for thermometers at the 
inlet and discharge. There should be a by- 
pass, connected in such a way as to make it 
possible to exhaust the condensor by pump- 
ing the entire charge into the refrigerator, or 
vice versa. 

The capacity of compressors is rated in two 
ways; (a) Ice-making: capacity (tons of ice 
made in twenty-four hours); (b) refriger- 
ating capacity (cooling work compared with 
melting one ton of ice in twenty-four 
hours). Power for driving compressors is 
provided at the rate of from 1.5 to 3 horse- 
power per ton of refrigerating capacity, de- 
pending upon the size of the machine. Ex- 
cept in very small machines, common practice 
is to drive with the Corliss engine. A popu- 
lar design is a vertical compressor driven by 
a horizontal Corliss, the engine connecting rod 
and compressor connecting rod being mounted 
on the same crank pin. This is a good, compact 
design, especially with a twin compressor and 
cross-compound engine. The objection is that 
the length of stroke of the engine is limited 
to that of the compressor when a longer en- 
gine stroke would be more economical. There 
is a successful tandem horizontal design, i. e., 
with the ammonia-compressor piston mount- 
ed on the extension of the steam piston rod. 
Compressors must have very heavy fly- 
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wheels to insure uniformity of motion. In 
the best designs for gas-engine drive, the en- 
gine is belted to a countershaft, which is belt- 
ted to the compressor. In of electric- 
motor drive, the power is best transmitted by 
gears or by a noiseless chain of the Morse 
type. 


case 





ATMOSPHERIC HUMIDITY* 
By Dr. WittiAm M. Grosvenor. 


The following methods were developed as a 
matter of commercial necessity. They were 
needed to design a great number of drying 
installations adapted to meet widely different 
requirements, operating under a system the ad- 
vantages of which have hitherto been largely 
overlooked, i. e., the repeated circulation of 
the same air over condensing coils to remove 
mcisture, over heating pipes to increase the 
moisture capacity, the material 
dried, and again over the condenser. 


over being 

Surprising steam economies are thus accom- 
plished, in some cases amounting to more than 
80 per cent. Insurance risks are reduced. So- 
called “moist drying” matter of 
course, great capacity is permitted, and com- 
plete independence of climatic conditions 
makes accurate design and perfect regulation 
possible. 


becomes a 


The engineering of drying is to-day one of 
the most neglected and by no means one of the 
most simple branches of applied science. There 
are thousands of installations where the air is 
taken from the streets and the gutters and 
blown loaded with over fermentive 
products (many of them food stuffs), where 
it is received ice cold and heated up to 50 de- 
grees or 100 degrees before it begins to do its 


bacteria 


profitable work, or is drawn in nearly satu- 
rated at 85 degrees to dry a product which 
cannot safely be heated above 95 degrees, 
where, worst of all, it is expected to reverse 
the performance of the widow's oil jug, and to 
keep on drinking up moisture indefinitely with- 
out renewal or dehydration. Taking advan- 
tage of the variable weather conditions, which 
the seller of machinery had no object in con- 


*Reprinted from Metallurgical and Chemical 
Engineering, this being a part only of an ab- 
stract of a paper presented under a different 
title, at the Pittsburg meeting of the American 
Institute of Chemical Engineers. 
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trolling, the machinery was made big enough— 
the bigger the better. 

In developing simple, rapid, and at the same 
time reasonably accurate methods of design, 
we were met at once with the fundamental 
difficulty that there is no simple equation ex- 
pressing the relation between the tension of 
aqueous vapor and the amount of water, efther 
by volume or weight, saturating air under 
given conditions. 

The next difficulty was that the base or di- 
visor (cubic foot) of all humidity calculations 
has hitherto been most unfortunately selected, 
as it varies 
temperature, 


with every change of pressure, 
or humidity, needlessly compli- 
cating all calculations. Lastly that “percent- 
age humidity,” more properly called “degree 
of humidity,” is not really comparable percent- 
age at all. Ten per cent. of humidity means 
that 1 cu. ft. of moisture contains one-tenth 
the amount of water which a cubic foot of an- 
other mixture containing less air would carry 
if saturated under the same conditions of tem- 
perature and pressure. 

While such a standard of humidity may be 
satisfactory for meteorological records, practi- 
cal design in a field thus obstructed was a 
dangerous thing to turn over to subordinates, 
and it seemed advisable to begin by getting 
rid of stumpage and doing some grading. Fin- 
ally there was marked disagreement in pub- 
lished tables of the essential constants. 

The last question was first taken up. The 
original sources were examined and an entire- 
ly new set of calculations was made from 
vapor tensions to weight of water per cubic 
foot, using the following formulae and con- 
stants : 


1.293052 


Density of air + .04% CO: = 1+ 00367 X Temp. C. 





in kg per 


cu. m). 


Density of water vapor = .62186 X density air. 
Ratio of density at partial pressure to density at 760 mm = 








1/760 X partial pressure in mm. 


Wt. in kg of 1 cu. m of residual air = 1/760 X part. press. X 


density of air (in kg per cu. m). 


Wt. in kg of 1 cu. m of water vapor at part. pressure = 1/760 


X 0.62186 part. pressure X density of air. 


Specific heat water vapor = .475. 
Specific heat of air = .2373. 
Kg per cu. meter X .062428 = Ib. per cu. ft. 





Results of these calculations are given for 
every degree Fahrenheit in the table on the fol- 
lowing page. 

These results (Col. 3), differed by as much 
as 4 per cent. from the various published fig- 
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| . call | - 4 * . iS) Vot- 
Was 4d | Humid }DENSITY in LBs.|Spgciric VoL Vapor | Lbs. Water) Humid | Humid |DENsiTY in Las.|Speciric Vor. 
Temp. Pl 7 Hawi Vol per Cu. Fr. @|umeinCu.Ft. ‘Temp.| Tension| Vapor | Heat |Volume|P8% Cu. Fr. @jums in Cu.Fr. 
FP. | in Milli- | per Pound| in in |760MiLLImersRS| PER LB. op— | in Milli- Per pound in |760MILtimersrs! PER Ls. op— 
* | meters Air B.T. U.| Cu. Ft. td |} Dry | Satd meters ir B, T. U.| Cu. Ft. | Dry t Dry t 
‘Ar | Mix Air | Mix. Air -| Mix. | Air | Mix 
1 2 3 4 5 6 7 8 | 9 i 2 3 4 s 6 7 8 9 
32 4.569; .00376¥ .2391| 12.462| 080726! .080556|12.388| 12.414 122 91.978) .085622 +2780) 16.679] .068207| .065082|14.661/15.365 
33 3.746| .0039176| .2392| 12.491] 080559] .080377|12.413/12.442 123 94.581} .088398 +2793) 16.777) .068090) ,064884/14.686}15.412 
34 4.949) .0040763) .2392 12. 521| 080393] .080198|12.439|12.469 124 97.207) .091208 +2806} 16.870) .067973) .064689)14.711/15. 
35 $.152| .0042435| .2393| 12.549) .080231)| .080025/12.464/12.496 125 99.924) .094147 +2820) 16.968) .067857| .064480/14.736)15.509 
36 $.358) .0044151 2394) 12.578} .080069| .079852 12 -489|12.523 126 | 102.688] .09716 +2835) 17.069) .067741) .064277 ag? 762)15 .558 
37 5.572 0045931 395] 12.606) .079910 2.$14/12.549 127 | 105.518) .10027 - 2849) 17.172|.067625| .064075/14.788)15.606 
38 $.795 0047781 396) 12.636 5079748 79511)12.539)12.576 128 | 108.428) 10350 - 2864) 17.278) .067510) .063870/14.813/15.657 
*9 6.023 0049678]: ..2397| 12.666) .079585| .079343)12.565/12.604 129 | 111.382) .10680 +2880) 17.386) .067394) .063663/14 838) 15.708 
40 2 0051678 398) 12.695) .079420| .079181/12. 590) 12.629 130 | 114.437 11022 2896) 17.499) 067280) .063449)14 >863/15.761 
41 6.507 0053703) .2399) 12.724|.079272| .079012/12.615)12.655 131 | 117.516 11368 2913| 17.612] .067166) .063234|14. 888/15 .814 
42 6.764 $5849} .2400) 12.754).079113) .0 12. 2.682 132 | 120.724 11742 2931) 17.730) .067052) .063022)14.914/15.867 
43 7.026 0058025 400 -784|.078954| .078677|12.666/12.710 133 | 123.960 12121 2949) 17.851) 066938) .062 939/15 .921 
44 7.301 20 1) 12.813) .078797) .078514/12.692)12.736 134 | 127.304 12514 8) 17.976) .066826 -062591/14.964)15.977 
4s 7.582 162670 2403) 12.843) .078641) .038348|12.718|12.763 135 | 130.702) .12917 2987) 18.103) .066713) .062374/14.989/ 16.032 
46 7.874 9065 10. 4) 12.872) .078485| .078178/12.741/12.791 136 | 134.182 13335 3006) 18.235) .066601) .062158/15.015/16.088 
47 8.177| .00676 40 2.904) .078329) .078011)12.766/12.819 137 | 137.749 13768 3026) 18.370) .066489) .061939)1 16.145 
48 8.486 9070239 407) 12.935) .078172) .077844/12.792|12.846 138 | 141.372 14122 3047) 18.508) .066377).061717|15.065/1 
49 8.811 0072942 408) 12.968) .0780 077678)12.817|/12.874 139 | 145.114 14678 3070) 18.653) 066267) .061487|15 .090|16.264 
50 9.140 0075697 409| 12.999) .077867| .077511/12.842)12.901 48.885 15150 -800}-.066156| .061255/15.116)16.325 
$1 9.488 0078620; .2410) 13.030] .077714) .077344|12.868)12.927 141 7 15652 117} 18.952) .066045| .061022|15.141)1 
$2 9.841) .0081579) .2411 13.062) .077562) 077178)12,.893|12.957 142 | 156.762 16161 +3141) 19,108) .065935| .060790/15 .166)16.450 
$3 10.210 0084683} .2413| 13.095|.077409| .077016|12.919|12.984 143 16696 166) 19.270) .065823, .060554)15.192|16.512 
54 10.589; .008786S) .2415) 13.127|.077258) .076851|12.944/13 .012 144 | 164.986 17245 3192) 19.437) 065712) .060318/15.217|16.576 
$5 10.980 0091163) .2416) 13.159 .077109! 076685)12.968/13 .041 145 | 169.227 17816 3219) 19.609) .065 060082) 15. 242)16.643 
56 11.386 0094583) .2418] 13.192) .076926, .076522/12.993) 13.068 146 | 173.569 3247) 19.787) .065498) .060842/15.267|16.710 
57 11.801 00' - 2420} 13.224) .076810) .076363/13 .019) 13 .096 147 | 177.976 19017 +3276) 19.971/.065390| .060599 15.293)16 780 
$8 12.235 010165 - 2421) 13.258 -076661| 076198/13 .044)13.124 148 | 182.522) .19659 -3307| 20.161) .065283) .060353/15.318)16.846 
59 12.674 010546 - 2423}. 13.292) .076512| .076032/13 .070| 13.152 149 | 187.103) .20310 +3338) 20.354) .065176| .059106/15 .343| 16.919 
13.138 010939 +2425] 13.326) .076363| .075865/13 .095|13.180 150 | 191.860) .21005 - 3371) 20.559) .065068) .058865/15 .368)16.993 
61 13.608 011338 +2427) 13.360) .076215) .075698 13.121)13 210 151 | 196.654) .21710 +3404) 20.767) .064962) .058605/15.394/17.068 
62 14.100} .011755 +2429] 13.395) .076069| .075529 13.146) 13 240 152 | 201.595) .22455 +3440) 20.987) .064856| .058349/15.419)17.141 
63 14.603) .012182 +2431) 13.431 [075924] .075362 13.171/13.270 153 | 206.610} .23221 -3476) 21.211|.064750) .058092)15.444/17.215 
64 15.122| -012625 +2433) 13.467 -075799] :075198!13. 196/13. 298 154 | 211.739) .24019 -3514) 21.445) .064644) .057833)15.469)17.291 
65 15,6€0) .013081 -2435| 13.501) .075635| .075039|13.222/13.325 155 | 216.983) .24854 -3553) 21.687) .064539) .057570|15.494)17.370 
66 16.209, .013547 +2438) 13.535)|.075493)| .074882/13.246 13.354 156 | 222.305 25713 -3594) 21.936) .064425; .057305|15.520)17.450 
67 16.783) .014043 -2440] 13.572) .075347|.074718)13.272|/13.384 157 | 227.786 26623 3637) 22.201 
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68 17.363, .014539 .2442| 13.609) .075201| .074552|13.298|13.413 
69 17.975) .015065 +2444) 13.645) .075062| .074387'13 .323)13.441 
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72 | 19.903) .016724 2452| 13.759) .074636| .073899|13 .398/13. 532 
73. | 20.585) .017312 2455] 13.797 .074496) .0 13.4 562 
74 | 21.289, 1017922 | .2458| 13.837|.074363|.073570|13.449! 13.593 
75.| 22.008, .018545 | .2461| 13.876|.074218) .0 113.474|13.624 
76°| 22.759| .019198 2464] 13.916] .074079| .073239|13.499,13.654 
77.| 23.517: 019857 2467| 13.956) .073940) .073072|13 .524/13.685 
78 | 24.315! .020554 2470] 13.997|.073801|.072909|13 .$49|13.715 
29 | 25.124) .021260 2474] 14.039] .073663|.072747|13.575|13.746 
81 : ; 

82 | 27.711] .023532 2485| 14.167] .073258! .072248 13 .650'13.84 
83 | 28.625; .024339 2488] 14.211|.073123|.072080|13.675|13.873 
84 | 29.557) .025164-) .2492| 14.255|.072987/ .071913|13. 701|13 906 
85 | 30:529| :026026 | :2497| 14.301] .072852|.071744|13.726 13.938 
86 | 31.519] .026898 | .2501| 14.347|.072716|.071574/13.752)13.971 
87 | 32.518! 027818 | °2505| 14.399] 072584, .071404|13.776|14.004 
88 | 33.582) .028750 | .2510| 14.442! .072453| .071234'13.801 14.038 
89 | 34.667; :029724 | 2514] 14.490] 072321) .071064'13.827 14.072 
90 | +35:774, 1030718 | :2519| 14.539! 072189 .070894/13.852\14.106 


91 36.913) .031747 | .2524) 14.588 .072058| .070724/13.787, 14.139 
92 38.087; -032810 +2529) 14.638) .071926 .070556/13.903/14.173 

39.283) .033896 +2534) 14,688 .071794 .070390 13 .929/14.206 
94 40.528) .035029 +2539) 14,740 .071664! .070221'13.954)14.241 
| .070051/13.979)/14.275 
° a 5 : | 069878 14.004/14.310 
97 44.434' .038603 +2556) 14.900, .071279) .069704 14.030/14.346 
98 46.824! .039817 +2562| 14.956! .071149, .069530'14.055|14.582 
99 47.228, .041206 | .2569) 15.013) .071021/.069356/14.080|14.419 
100 48.679 .042557 | core 15.071) .070894| .069179,14.106,14.455 





107 | 59.968! 1053271 | .2626| 15.506) .070018' .067926'14. 282) 14.722 
| .2634| 15.572) 069894! .067745|14.307\14:761 

| +2643] 15.640 .069751|.067568'14-333)14. 800 
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ATMOSPHERIC HUMIDITY TABLE. 


ures, but showed a surprising agreement (%4 
per cent. due to allowance of 0.04 per cent. 
CO.) with the figures of the United States 
Weather Bureau. The reason for this was 
inquired into. Quoting from the Psychrome- 
tric Tables of the United States Weather Bu- 
reau of 1900 (prepared by Dr. C. F. Marvin, 
Professor of Meteorology), it will be seen 
how carefully the Weather Bureau’s table were 
prepared: 


“The vapor pressures employed were derived 
from Broch’s reduction of Regnault’s observa- 
tions. All the values given by these tables at 
temperatures below the freezing point are no- 
ticeably higher: than Regnault’s observations. 
In view of this systematic discordance and the 
further circumstance that Regnault’s experi- 
ments did not include observations at the ex- 
tremely low temperatures frequently recorded 
at Weather Bureau stations, the writer (Dr. 











Marvin), in 1891, made a new determination 
of the maximum pressure of aqueous vapor at 
low temperatures. 

“In the course of these experiments it was 
found an easy matter to reduce the tempera- 
ture of the water employed many degrees be- 
low 32 degrees Fahr., without freezing it, and 
in these cases the vapor pressure was higher 
than the pressure from ice at the same temper- 
ature. Independent experiments in Sweden, by 
Julius Johlin, at about this time, led to the 
same results. 


“A comparison of the vapor pressures de- 
rived from the several mentioned 
shows that Broch’s computed values at low 
temperatures do not agree at all well with Reg- 
nault’s experiments, from which they are de- 
rived, whereas the experimental results of Reg- 
nault, Johlin, and the writer (Dr. Marvin), 
agree very closely. 


sources 


“At temperatures below 32 degrees Fahr., 
therefore, it has been considered necessary to 
reject Broch’s values, and the vapor pressures 
over ice, as deduced from the writer’s experi- 
ments, have been used in the calculation of 
the tables. At temperatures above 32 degrees 
Fahr. the values taken from Broch’s tables are 
employed. At 32 degrees Fahr. the value for 
the vapor pressure found by the writer from 
the mean of a large number of experiments 
was identical with that of Broch; hence, there 
is no break in the continuity of the two tables 
at the point of junction.” 

The calculated weight of water per pound of 
air does not agree with actual determinations, 
but shows progressive differences, possibly ow- 
ing to association of molecules in the vapor, 
which are too small in magnitude, however, to 
affect our present purpose. 

Regarding this difference Dr. Marvin writes: 

“In all ordinary circumstances it is assumed 
that the expansion and contraction of partially 
saturated aqueous vapor is in accordance with 
the same laws as apply to air and ordinary 
gases, which do not easily condense to the 
liquid state. 

“The adopted density of saturated aqueous 
vapor is not determined directly from experi- 
ment, but is deduced theoretically from the ob- 
served fact that two volumes of hydrogen and 
one of oxygen combine to produce two vol- 
umes of water vapor. 

“The weights of unit volumes of hydrogen, 
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oxygen, and dry air are accurately known, 
from which the specific gravity of aqueous va- 
por is found to be 0.6221.” 

The compared figures from various sources 
were submitted to Dr. Marvin, but he replied 
that, “The Weather Bureau has not attempted 
to measure the quantity desired directly; in 
fact, the difficulty of experimentally maintain- 
ing a condition of absolute saturation and 
avoiding supersaturation, or mechanically sus- 
pended moisture on the one hand and super- 
heating on the other, is so great as to perhaps 
render the results thus obtained less acceptable 
than the theoretical values.” 

We must, therefore, accept these figures as 
generally recognized throughout the United 
States and at least as well established as our 
purpose requires. 





COMPUTING THE FORCE OF A 
HAMMER BLOW 


By S. B. RepFIeEp. 


Some time ago the catalog of a manufacturer 
of rock drills came into my hands and under 
the specifications of each of the different sizes 
of drill was given the item “Force of the 
Blow Delivered.” 

Upon taking up the matter with the manu- 
facturers’ engineers, as a matter of interest, it 
was admitted that nobody knew where the fig- 
ures had come from, nor how they were cal- 
culated. They had simply been handed down 
from edition to edition of the catalog, always 
using the previous edition as authority. 

In Kent’s ‘Mechanical Engineers’ Pocket 
Book,” on page 430, is the following state- 
ment referring to the question of the force 
of a blow: “The question cannot be answered 
directly and it is based upon a misconception 
or ignorance of fundamental mechanical laws.” 

There is a great deal of this “misconception” 
(I hesitate to say “ignorance”’) and some re- 
marks on the subject should be of interest. 

When a body of a given weight is lifted 
through a given distance, work is done upon 
that body against the action of gravity, equal 
to the product of the weight by the distance 
lifted through. When this body is allowed to 
fall again, this work is transformed into energy 
of motion and when the body strikes an ob- 
stacle, the act of stopping the body forces it 
to give up its energy of motion, resulting in 
deformation or breakage and heat. 

Just as the work done upon the body in 
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lifting it against gravity is the product of a 
force (weight) and a distance (height) so the 
work done when the body stops falling must 
be the product of a force and a distance. The 
distance is the penetration of one of the bod- 
ies into the other, or the deformation, and the 
force exerted is the “force of the blow” about 
which we are talking. As the work done by 
the blow must equal the work stored in the 
falling body, the product of the force of the 
blow and the depth of penetration must be 
constant and equal to this stored work. If 
the substances are tough and penetration is 
slight, the force of the blow must be corres- 
pondingly great. Similarly, if the bodies are 
soft and penetration is relatively great, the 
force of the blow must be relatively small, be- 
cause, as said, the product of the two must be 
constant. 

As an example let us take a 2000-pound drop 
hammer and let it fall upon the work from a 
height of 5 feet. Now, neglecting friction in 
order to simplify matters, when that hammer 
was raised up to the height of 5 feet by the 
driving mechanism, the work done upon it 
was the product of the weight and the dis- 
tance, or 10,000 foot-pounds. 


When released, the hammer will fall and, 
again neglecting friction, the 10,000 foot- 
pounds of stored work or energy which it re- 
ceived from the driving belt, will have been 
transformed into velocity and when it strikes 
the piece on the anvil block this velocity will 
again be changed back into work; the product 
of force and distance. ‘ 

Suppose,’ for instance, that the deformation 
of the piece allows the hammer to sink down 
half an inch after it first strikes. This is the 
“distance” and is 1-24 of a foot. Since the 
total work available in the moving hammer 
head is 10,000 foot-pounds and since the dis- 
tance inoved through while the hammer is giv- 
ing up this work is 1-24 of a foot, the average 
force exerted upon the piéce must be 10,000 
divided by 1-24 or 240,000 pounds. This is 
the force of this particular blow. 

Now suppose the piece is harder than that 
just considered, and that when the 2000-pound 
head has dropped 5 feet, the penetration after 
striking the piece is only % inch or 1-48 foot. 
Then by the same reasoning as before, the 
average force exerted must be 10,000 divided 
by 1-48 or 480,000 pounds. 





COMPRESSED AIR MAGAZINE. 


Thus it is seen that the force of the blow 
depends upon the hardness of the body struck, 
for the harder it is, the less the penetration or 
“distance” and so, the greater the force of the 
blow must be. 

Similarly, if the piece were very soft, and 
the penetration were, say 2 inches or 1-6 foot, 
the average force of the blow would be 10-000 
divided by 1-6 or 60,000 pounds. 

So far, we have considered only a falling 
weight. Let us return to the case of the rock 
drill. Suppose that a 3%-inch diameter drill 
has an average effective air pressure behind its 
piston, of 60 pounds per square inch; that the 
moving parts—piston, piston rod and steel— 
weigh I00 pounds and have a total stroke of 9- 
inches. Also let the penetration into the rock 
be 1-16 inch at a blow. 

Here the problem is complicated by the 
work done by the air on the downward stroke. 
We will simplify the case by assuming that 
the air pressure is removed exactly at the in- 
stant of stopping and that there is no cushion- 
ing of air in the lower end of the cylinder. 

In falling through the g-inch stroke (3% 
foot), the Ioo pounds of weight will be able 
to do 100X%4=75 foot-pounds of work. The 
average air pressure of 60 pounds per square 
inch above the 3%-inch diameter piston will 
exert a downward force of 60 X9.62=577 
pounds. This, acting through the 9-inch stroke, 
would put energy, or work, into the parts to 
the amount of 577X34—432 foot-pounds. This 
would show itself in increased velocity of the 
moving parts. 

From this we have that the total work avail- 
able in the descending mechanism, again neg- 
lecting friction, would be 75+432=507 foot- 
pounds. Since the penetration is 1-16 inch or 
1-192 of a foot, the average force of the blow 
will be 507 divided by 1-192 or 97,344 pounds. 

Again, if the rock were very soft and the 
penetration were twice as great, the average 
force would be half as much or 48,672 pounds. 

This same method of reasoning might be 
applied to a steam hammer with the result that 
a 24,000-pound hammer with a 36-inch diame- 
ter piston having 30 pounds average effective 
steam pressure behind it, dropping 6 feet and 
penetrating 1 inch would exert an average 
force of blow of 3,927,000 pounds. 

A common-sense example of the fact: that 
the force of this blow depends upon the re- 
sisting power of the piece struck, is that a 
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certain blow which would fracture a piece of 
hardened steel might do no harm at all to a 
piece of rubber. The steel would be pene- 
trated so little that the enormous force re- 
sulting would fracture it, while the great 
movement of the rubber would allow the 
force of the blow to be so small as to do no 
damage. 

The question may be asked, “What be- 
comes of this work that is delivered by the 
falling weight?” It is used up in deform- 
ing and heating the piece which is struck by 
it, and also, to considerable extent, in the 
rebound of the parts, vibration of the earth, 
etc. This last phenomeuon is a clear evi- 
dence of the force of the blow of a steam 
hammer. When the piece being forged is hot 
and soft, the vibration of the earth is no- 
where near so great as when it becomes cold 
and hard, offering. more resistance to the 
blow, with the same drop and steam admis- 
sion. 

As indicated, the force of the blow cal- 
culated in this manner is only the average 
force during the time of crushing the mate- 
rials. At the first contact, the material would 
be softer than after compression and conse- 
quently the force of the blow delivered would 
be comparatively light at first, rapidly increas- 
ing to a high maximum many times greater 
than the calculated average, as the particles 
become more crowded together, stopping the 
motion of the falling hammer. For this rea- 
son the calculation of the actual “force of a 
blow” at any instant is even more indeter- 
minate than might at first be supposed— 
American Machinist. 





CONDENSERS WITHOUT AIR PUMPS 


A new type of steam condenser in which the 
usual air pump is entirely dispensed with has 
appeared in Europe. Circulating and condensed 
water pumps are required, but the air is ex- 
tracted from the air chamber by the circulat- 
ing water on the ejector principle. The cold 
circulating water is drawn from the cooling 
tower tanks by a contrifugal pump, which im- 
parts to it sufficient head to overcome the 
tube friction and to raise it to the top of the 
towers. The water enters the condenser with 
a somewhat higher velocity than is usual, and 
first passes through an ejector apparatus in 
the air chamber, which entraps the air, caus- 
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ing it to be carried out of the condenser with 
the circulating water. This arrangement is 
said to be suitable for any kind of steam plant, 
especially where a high and steady vacuum is 
required. Several such condensers are at 
work in Germany. One installed at Char- 
lottenburg gave, it is reported, on test a vac- 
uum of over 95 per cent. Both the pumps, that 
for circulating the cold water and that for the 
extraction of the hot condensed water, may be 
of the centrifugal type, and this fact, coupled 
with the absence of an air pump, reduces to a 
very large degree the liability of stoppages. 

Although the circulating water pump is 
necessarily somewhat more powerful than in 
ordinary condenser plant of equal capacity, 
the total power required for the auxiliaries is 
said to be reduced. The chief advantages 
claimed for the system are the low running 
costs and the greater safety of working. Fur- 
ther, there is said to be a saving in first cost 
and in floor space. 





TUNNELING UNDER AIR PRESSURE 


There is considerable difference between 
horizontal and vertical excavation. In verti- 
cal work there are no overlaying strata. In 
the case of the tunnel the weight of material 
overhead becomes a very serious factor indeed. 
An air tension equal to the hydraulic pressure 
will keep the water out from every direction. 
But the solid material overhead may, under 
exceptional circumstances, be pressed down by 
a pressure comparable with its actual weight. 
This is about two and one-half times that of 
water. Under ordinary conditions the overly- 
ing strata are self-supporting a short distance 
above a tunnel. Between the lowest point of 
self-support and the roof of the tunnel lies ma- 
terial whose fall is to be expected. The air 
pressure, whether great or small, cannot be 
relied on to support this. The reason for this 
circumstance is the porosity of the soil. If 
the compressed air could not penetrate the 
earth and get above it and the imbedded boul- 
ders, then the air pressure might be expected, 
ordinarily, to assist in keeping the roof intact. 
But with the air pressure above and below its 
particles the same, the material will fall under 
the influence of gravitation. It is necessary, 
then, to provide an air pressure to withstand 
hydraulic thrusts and a mechanical support to 
oppose the weight of overlying loose material. 
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WEIGHING THE ATMOSPHERE IN 
DETAIL 


The modern chemist is a modest man. He 
is not wont to boast of his achievements, nor 
to lay claim to a godlike knowledge of earthly 
things. And yet up to 1894 he thought that he 
knew all that there was to be known about the 
composition of air. In that year two distin- 
guished [English physicists announced that they 
had found a new gas in our atmosphere. Apart 
from the value of that achievement the discov- 
ery was of interest because the new gas, un- 
like any of the other constituents of air, re- 
fused to combine with other substances. Be- 
cause of this lack of chemical affinity the gas 
was named “argon” (the idle one). 

Since the discovery of argon, still other un- 
suspected constituents of our atmosphere have 
been discovered by Sir William Ramsey. Be- 
sides argon, he has given the world “neon” 
(the new one), “krypton” (the hidden one), 
and “xenon” (the stranger). All of these 
gases are contained in the air in infinitesimal 
quantities. 

In the course of his investigations of these 
rare gases Sir William Ramsey found it neces- 
sary to weigh given amounts of them. He 
was confronted with the difficulty of not pos- 
sessing a balance delicate enough; for these 
gases are marvelously light. Accordingly he 
set about the construction of one. It has re- 
cently been completed, and may well be re- 
garded as the most delicate balance in the 
world. 

So sensitive is this weighing apparatus that 
it is housed in a subterranean chamber, where 
the temperature is constant all the year round 
and where it’ will not be disturbed by street 
vibrations. The weighing must be done also in 
a dark room; for an ordinary light would 
markedly heat the instrument and vitiate its 
readings. When properly adjusted, the scale 
will detect a difference in weight of one seven- 
billionth of an ounce. 

The utter impossibility of securing weights 
small enough to weigh a gas so light as xenon 
or krypton has rendered it necessary to em- 
The 
tiny tube in which one of these gases is con- 
tained is placed upon the scale and a reading 
is taken. Thereupon the tube is opened and 
the gas released and the inrushing air ex- 
hausted. Once more the tube is weighed. The 
difference between the two weighings is the 
weight of the gas. 


ploy the gases themselves as weights. 
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The finest metallic weight thus far made 
weighs one  one-million-five-hundred-thou- 
sandth of an ounce—much too coarse for 
weighing the rarer gases. 

So slight is the movement of the scale beam 
that it cannot be detected by the eye, and must 
be magnified. Hence, the weight of the gas 
is indicated by a small mirror, upon which a 
minute pencil of light is thrown and reflected 
upon a graduated black scale-—Saturday Even- 
ing Post. 





TIDES OF THE ATMOSPHERE 


Most people know that tides are caused by 
the pull of the moon and sun on the waters of 
the earth; but knowledge that tides are also 
caused in the upper air is not quite so uni- 
versal. Our earth is surrounded by a big 
ocean of air, which has a great deal more mo- 
bility than water or anything else we can im- 
agine. The moon is the chief attracting force, 
and, consequently, a great hump is made in 
our air directly beneath the moon, and is 
held in place by the moon’s attraction. This 
hump always points toward the moon, and as 
the earth rotates the hump travels around it. 

Aerial tides are like water tides: they ap- 
pear in like phases at opposite points on the 
should have two aerial tides 
every day, as we have two water tides daily. 
As the air is easier in its motion, so the hump 
can follow the moon easier. This would make 
the aerial tides come just before ‘the water 
tides at any particular point on the earth. 


earth; so we 


As to the relation of these tides to man, not 
much was said until the flying machine suc- 
ceeded in reaching great heights. Then their 
effect had to be taken into account. 

The most wonderful thing in the aerial line, 
however, is the top current sweeping around 
the earth. It is of course understood that the 
earth rotates from west to east. The air, be- 
ing free to move, follows the earth in varying 
velocities only until, when the uppermost re- 
gions of the air are reached, the rate of its 
velocity is far behind that of the earth, which 
is a thousand miles an hour. This being the 
case, it would have the effect of a current go- 
ing from east to west at a velocity determined 
by the slowness with which it followed the 
earth. This velocity is approximately 76 miles 
an hour. 


The way in which it was determined is his- 











COMPRESSED AIR MAGAZINE. 


torical and somewhat interesting. In the ’80’s 
a volcano known as Krakatua sent forth over 
a cubic mile of matter. Much of this, being 
very light, was carried into the uppermost re- 
gions of the atmosphere. It was observed by 
people all over the earth; for it made the 
complete circuit of the globe no less than sev- 
en times. People now living can recall the 
glorious sunsets occasioned by reflected sun- 
light on the clouds of dust. Its average rate 
of travel was 76 miles an hour. 
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stead of filling it at every stroke with new 
steam from the boiler, has been approved by 
many, but a careful measuring of steam actual- 
ly consumed has not shown the expected sav- 
ing. 


The explanation is furnished by the indica- 
tor. In a great many cases there has appeared 
in indicator cards taken from steam cylinders 
a hook at the upper termination of the com- 
pression line, as at A in the accompanying dia- 
gram, and this has been variously accounted 
for. A favorite explanation has been that this 
hook when the pressure has risen sufficiently 
is caused by leakage of piston or valves, or 
both. If leakage was the cause the same hook 
would appear when the same pressure was 
reached if compressed air was used instead of 
steam as the motor fluid. As a matter of fact 
the hook does not appear when air is used, the 
compression line running up with perfect 
smoothness until the end of the stroke is 
reached, as shown in the diagram. 


Elaborate and protracted investigations con- 
ducted by Professor Dwelshauvers-Dery, a re- 
sume of which forms the piece de resistance in 
a recent issue of Power and the Engineer, 
demonstrated that the more compression his 
engine had the less the energy it developed per 
pound of steam consumed, on account of the 























condensation which occurred, a phenomenon 
entirely absent in similar compression of com- 





RECOMPRESSION OF STEAM AND AIR 


The advent of the steam engine indicator, 
and its general use by the leading engineers 
did more to develop the details of economical 
steam engineering practice than all the abstract 
reasoning of all the engineers who had pre- 
ceded it. This it did largely by still farther 
stimulating the reasoning faculty, but at the 
same time supplying checks and guides for 
the reasoning. The discussions are as lively 
as ever, and still there are questions which are 
far from settled. Recently in the technical 
press, and especially in Power and the Engi- 
neer, there has been discussion of the effect 
and value of the recompression of a portion of 
the steam remaining in the cylinder upon the 
return stroke. The compression of a consider- 
able volume of the steam for the purpose of 
filling the clearance space in the cylinder, in- 





, pressed air. 





AN AERIAL LIGHTHOUSE 


There has been keen discussion in Germany 
regarding the best methods for enabling aerial 
travelers to establish their location after night- 
fall and in foggy weather. While no one sys- 
tem has yet received official or professional 
sanction, an initial step has been taken at the 
town of Spandau in Prussia, where an aerial 
lighthouse is in full activity. It consists of an 
elevated support on which rests in a horizontal 
position a wooden ring of considerable diam- 
eter with 38 powerful incandescent lights 
around the circumference and an automatic ar- 
rangement for interrupting the current at reg- 
ular intervals. A traveler over the place sees 
at night a large luminous circle alternatelv ap- 
pearing and disappearing. This apparatus of 
course is of no use in fogs making it necessary 
to install also a siren or other noise maker. 
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OIL FUEL IN THE FOUNDRY 


Taking into account convenience and :lean- 
liness, oil is a cheaper fuel than coal for = any 
industrial purposes. For this reason oil is be- 
ing used to an increasing extent for baking 
cores, drying molds and heating ladles, and 
melting in brass, iron and steel foundries; for 
smelting, melting and refining in metallurgical 
establishments, and for a great variety of other 
processes where high temperatures are desired. 

Where a furnace is used, it generally con- 
sists of a chamber, often of large dimensions, 
lined with firebrick, upon the floor of which is 
placed the object to be heated. The oil, to- 
gether with some of the air for .combustion, 
enters at one side from one or more jets or 
burners, and the burning blast impinges on 
the object to be heated. Sometimes the cham- 
ber is rectangular and the jets are directed 
immediately upon the object. In other cases 
there are bays or side-chambers to give oppor- 
tunity for complete combustion previous to the 
main chamber. There must, of course, be an 
outlet for the products of combustion after 
they have given up their heat. A furnace of 
this type is much simpler than one where coal 
is used as fuel, for with coal there must be a 
grate, a combustion chamber and an ash-pit. 
There is, in addition, the expense of firing, 
clinkering and removal of ashes. Oil fuel is 
usually stored in tanks and delivered by pumps, 
and the storage and delivery are usually a 
simpler problem than in the case of coal. 


So far as cost of a heat unit is concerned, 
coal is possibly a cheaper fuel at the present 
price of oil; but taking into account all of the 
incidentals, the total cost with oil is, in many 
cases, much less. 


Two kinds of oil are in use at the present 
time. One is crude oil just as it comes from 
the well, while the other is a residue remaining 
after some of the more valuable products have 
been extracted. The nature of this residue 
varies considerably at different places and at 
different periods. 

In order that the oil may burn in a proper 
manner and in a reasonable space without 
smoke, it must be intimately mixed with the 
air necessary for combustion. The oil is, there- 
fore, reduced by a “burner” to very small 
drops, each surrounded by air for its combus- 
tion. This is called atomization. The drops 
must be of very small size, since a drop of ap- 





COMPRESSED AIR MAGAZINE. 


preciable size, even though it is surrounded 
by the entire amount of air necessary for its 
combustion, will proceed for a considerable 
distance from the burner, as a small ball of 
yellow flame, before it is completely burned. 

The burners for producing the proper type 
of jet are of many shapes. 
a pipe carrying oil under pressure leading 
through the burner. There is usually an addi- 
tional pipe carrying compressed air or steam 
for the atomization. In the case of oil burners 
for steam boilers the jet is usually steam, 
while for industrial purposes the jet is usually 
compressed air. Some of the air for combus- 
tion is entrained or sucked in by the velocity 
of the jet issuing from the burner. In the case 
of steam atomization the entire amount of air 
must be supplied in this way. With air atomi- 
zation the amount supplied under pressure and 
the amount entrained differ with the type of 
burner. There are many standard burners on 
the market, and, in addition many of the 
plants which burn oil have special devices of 
their own. The arrangements: are, therefore, 
numerous, and no general description can be 
given. There are, however, the following gen- 
eral classes :— 

The compressed air may be supplied at a 
pressure of from 15 to 30 pounds per square 
inch. In such cases the compressed air usually 
forms a comparatively small portion of that 
necessary for combustion, and the main air is 
entrained by the high velocity or sucked in by 
the chimney draft. In one such system the 
main air is supplied by a forced draft given by 
a fan blower delivering the air through a pipe 
ending near the burner at a comparatively low 
velocity. 

In other cases the compressed air is supplied 
at a pressure of from I to 4 pounds per square 
inch. In these cases, probably the greater por- 
tion of the air is supplied by the compressor, 
and a comparatively small amount is en- 
trained. However, it is difficult to make a pos- 
itive statement in this matter. The designers 
of the various burners usually have their own 
ideas regarding the amount of air to be sup- 
plied, although these are often only approxi- 
mate.—Foundry News. 


There is always 





A locomotive on the Albuquerque division 
of the.Santa Fe Railroad has run 232,894 miles 
without going to the shop for repairs. 
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OIL HEATER FOR COMPRESSED AIR, 


OIL HEATER FOR COMPRESSED AIR 


The efficiency obtained by re-heating com- 
pressed air is well understood. In re-heating, 
however, it is important to secure uniformity 
of temperature, and this is difficult to main- 
tain when the heat is applied directly by pass- 
ing the gases from the burning of fuel around 
coils or chambers through which the air cir- 
culates. The accompanying illustration shows 
a most efficient and economical heater, de- 
signed by Gerald Sherman, superintendent of 
the mining department of the Copper Queen 
Consolidated Co., at Bisbee, Arizona, and 
erected by him at the Holbrook shaft. In this 
heater a heavy oil is employed as a medium to 
transmit heat to the air-pipes, which latter 
pass through the oil-container. This oil is a 
residue from the partial distillation of the 
lighter compounds from crude petroleum, the 
residue having a gravity of about 12 degrees 
Beaumé, and a flash-point of 700. The heater 
consists of a boiler 7 ft. 6 in. long by 4 ft. 
diam., provided with a dome which is open 
to the atmosphere. An 8-in. air-pipe admits 
the compressed air to a chamber at the rear 
lower side of the boiler, from which it is con- 
ducted through I-in. tubes which make two 
turns within the boiler, causing the air to trav- 
el three times the length of the container in 
contact with the oil. One large flue, Io in. 


diam., also passes through the lower part of 
the boiler for the heated gases. The boiler is 
set in brick-work in the ordinary way, the 
grate extending the full length from front to 
back. On this grate a coke fire is maintained, 
which raises the temperature of the -oil to 
about 335 degrees F., although it can be 
brought to 360 degrees. Coke at Bisbee costs 
$10 per ton, and the amount consumed in re- 
heating the air does not exceed 400 Ib. per day. 
The temperature of the air as delivered to the 
hoisting engine is usually about 315 degrees F., 
and the temperature of the exhaust is from 32 
to 40 degrees. In a 27-minute test the con- 
sumption of free air per shaft horse-power was 
24.4 cu. ft. Another test of 40 minutes’ dura- 
tion with air at a temperature of 355 degrees 
showed a consumption of 28.7 cu. ft. of free 
air per shaft horse-power. The total work 
done in this test was 58,441,980 foot pounds, 
or a total shaft horse-power of 1771. Approxi- 
mately 75 lb.° of steam at the power-house 
equalled one shaft horse-power at the hoist. 
In this test the weight hoisted was weighed, 
and allowance was made for rope-friction 
and all loses. These re-heaters are being in- 
stalled at the several subsidiary shafts of the 
Copper Queen, and hoisting by air will be used 
exclusively. It is’ found that the economy is 
greater than by transmitting electric current 
for this purpose—Mining and Scientific Press. 
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THE ISOTHERNAL STRATUM AND 
THE COLDEST REGION OF THE 
UPPER ATMOSPHERE 


A report has recently been published giving 
the results of the remarkable series of sound- 
ing-balloon ascensions executed in equatorial 
Africa by the expedition under Beson and 
Elias sent out by the Royal Observatory of 
Lindenberg. Among the interesting data given 
perhaps the most important are those relating 
to the temperatures of the upper air. 

It may be said to be known by all mankind 
that the temperature of the air decreases ther- 
mtometrically as the altitude increases, as ex- 
emplified by the familiar fact that the top of a 
mountain is colder than the base, although ap- 
parently occasional inversions of this may oc- 
cur, as when fruit trees are frost-bitten in a 
valley while those on the adjacent hilltops es- 
cape. Other considerations apply, however, in 
the explanation of this latter phenomenon. 

Until Teisserenc de Bort announced his dis- 
covery of the isothermal layer, eight years ago, 
it was not suspected that this decrease of 
temperature did not extend upward to the 
limits of the atmosphere. Now, however, we 
know that at a certain altitude, averaging, in 
middle latitudes, about 11,000 meters (7 miles), 
the fall in temperature with increasing alti- 
tude ceases rather abruptly, usually giving 
place to a rise of temperature for a certain dis- 
tance upward, above which the temperature re- 
mains approximately constant as far as the 
highest ascents of sounding balloons have car- 
ried thermometric apparatus. 

Hence, above any given spot on the earth's 
surface the air is coldest just below the re- 
gion of the upper inversion, which marks the 
beginning of the great isothermal layer (or, 
as it is now called by its 
stratosphere). 

The altitude of the isothermal layer varies 
with the barometric pressure at the earth's 
surface, with the season, and especially with 
the latitude. It is somewhat less over the 
poles than over middle latitudes, and very 
much greater over equatorial regions than 
anywhere else in the world. In other words, 
the decrease of temperature with altitude con- 
tinues to a much greater height within the 
tropic than elsewhere, and this explains the 
fact that the lowest temperature ever regis- 
tered in the atmosphere was met with almost 
exactly over the equator, viz.—84.3 deg. C. 


discoverer, the 
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(—119.7 deg. F.), at an altitude of 19,300 me- 
ters (about 12 miles), at Shirati, on Victoria 
Nyanza, August 30th, 1908. 





A NEW PROCESS FOR THE FIXATION 
OF ATMOSPHERIC NITROGEN 


Atmospheric air is a mechanical mixture (as 
distinguished from a chemical compound) of 
oxygen and nitrogen gases—that is, the nitro- 
gen in the air is in elementary form, mixed, 
but not combined with other elements. The 
importance of the problem of the “fixation” of 
atmospheric nitrogen rests in the fact that ele- 
mentary nitrogen, as contained in the air, is 
inert and practically useless, while nitrogen 
compounds are of great commercial and indus- 
trial value, especially in the fertilizer industry. 
The object of the fixation of atmospheric nitro- 
gen is simply to change the elementary nitro- 
gen of the air into a useful nitrogen compound. 

Since there are various useful nitrogen com- 
pounds there are various fixation processes pos- 
sible. The simplest in idea is to take the oxygen 
and nitrogen in the air, as it is, and to try and 
combine as large a portion of them as possible 
directly into nitrogen oxides (to “burn the at- 
mospheric nitrogen’) and then work them up 
into nitric acid or nitrates. This can be 
done by subjecting atmospheric air to a very 
high temperature by means of electric arc dis- 
charges, as is done with commercial success in 
Norway in the process of Birkeland & Eyde 
and in the Schoenherr process of the Badische 
Company. The disadvantages of this method 
are twofold: The first product of the reaction 
is a dilute mixture of nitrogen oxides in at- 
mospheric air and its transformation into nitric 
acid is complicated and not inexpensive; and 
secondly, the electric power consumption is 
high and the process is commercially practical 
only in countries where electric power is ex- 
ceptionally cheap and where there is little in- 
centive to use the available cheap power for 
other purposes. Norway is the classical exam- 
ple of such countries. 

Another useful nitrogen compound is cal- 
cium cyanamide, which may be used either di- 
rectly as fertilizer or as starting material for 
the manufacture of other chemicals, like 
cyanide. In the manufacture of calcium cyana- 
mide the air cannot be directly used, but it is 
first necessary to separate the nitrogen from 
the oxygen in the air (for instance, by frac- 
tional distillation of liquid air); the nitrogen 
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is then made to react with calcium carbide at 
an elevated temperature, yielding directly 
The power consumption is not 
so high as in the nitric acid process mentioned 
above. Nevertheless, the production of cal- 
cium cyanamide, being based on calcium car- 
bide manufacture, also requires comparatively 
cheap power.—Metallurgical and Chemical En- 
gineering. 
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REVERSING AN AIR CURRENT 


The sketch, here reproduced from The En- 
gineering and Mining Journal, shows a sim- 
ple piping arrangement for reversing the air 
current from a fan blower. The scheme is 
employed on the 2000-ft. level of the Union 
mine, at Virginia City, Nev., where a Sturte- 
vant, multivane blower is used to supply air to 
a winze from which levels are being opened. 
The main discharge of this blower is 20 in. in 
diameter and the fan is run at 1120 r.p.m., be- 
ing belt connected to a 20-h.p. motor. The 
power consumption is about 16 horsepower. 

Ordinarily the fan is used merely to blow 
fresh air down the winze through the 20-in. 
main-discharge pipe. After blasting, it is, how- 
ever, necessary to draw the foul air and gas 
from the winze. The 20-in. pipe then acts as a 
suction pipe, the air current being drawn (in- 
to the blower) through the parallel length of 
15-in. pipe and discharged through the 20-in. 
pipe and connecting 15-in. pipe. A wooden 
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door or gate is used to close the suction end 
of the blower and the gates A, B and C in the 
pipes control the air current. The sketch 
shows the blower drawing air from the winze 
and discharging it into the drift. After clear- 
ing. out the winze the door is removed from 
the suction of the fan, valves A and C closed, 
B opened, and fresh air is blown into the 
winze, 

It is much quicker and more economical to 
draw out bad air than to force it out by blow- 
ing in fresh air. In the winze mentioned, no 
time has to be lost between shifts even though 
the temperature of the air would quickly rise 
to above 120 deg. F. if artificial ventilation 
were not resorted to. 





A NEW REFRIGERATING MACHINE 

A new refrigerating machine has recently 
been exhibited in London of which we have as 
yet only a crude description. As described it 
consists of two closed copper cylindrical ves. 
sels mounted on a horizontal spindle. The 
spindle, being tubular, affords a passage be- 
tween the vessels, which are revolved on a 
light framework by means of a crank handle. 
In operation, one of these cylinders, charged 
by the makers with a liquid of special com- 
position, is heated by a flame, while the second 
is cooled by a spray of water, a slow rotary 
movement being given to both meantime. The 
heating causes vapour to pass from the liquid 
in the first cylinder into the second one, where 
it is condensed. The flame is then extin- 
guished, and the second cylinder is covered 
with a water-tight hood, which is filled with 
water. This having been done, the water 
spray is directed on the first cylinder, and as it 
cools, owing to the vacuum which is formed, 
the liquid condensed in the second cylinde: 
evaporates and passes into the first cylinder, 
where it is absorbed by a hygroscopic medium. 
The cooling produced by the evaporation in 
the second cylinder cools the water in the 
hood, and eventually causes it to freeze. It is 
claimed for the machine that no dangerous 
chemicals are employed; that the charge of 
freezing liquid does not lose its efficiency; and 
that, in regard to maintenance, the cost of the 
heating, which is effected by two methylated 
spirit lamps, is the only expense. At the 
demonstration about Io lb. of ice was produced 
in slightly over an hour from the starting of 
the machine. 
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FOR HOUSE AND OFFICE COOLERS 

Among the favors conferred by a generous 
republic upon its valued servant, President 
Taft, is an office room that at this season of 
the year is artificially cooled, just as in Win- 
ter it is artificially heated. Not only is this 
doubtless very pleasing to the President, since 
what may be called his personal architecture is 
such as to make him feel more than some oth- 
er people the discomforts of hot weather, but 
it is probably a profitable use of public money, 
since it will enable him to do more work and 
better by diverting his attention from the trop- 
ic fervors of a Washington Summer. 

Now, when one comes to think of it, there 
is difficulty in understanding why humanity has 
always realized the need of mitigating the 
severity of climate that takes the form of 
cold, but for the most part still assumes the 
impossibility of doing anything to temper heat, 
from which we suffer almost as much. At less 
expense than that by which houses are 
warmed in Winter they can be cooled in Sum- 
mer, and, while the Winter heating, thanks to 
our strange refusal to learn the art of ventila- 
tion, involves the creation of conditions injur- 
ious to health, those which Summer cooling 
would establish would probably be in every 
way beneficial to us. At any rate, the thing is 
perfectly practicable. 

Of course, if adopted, it would add to the 
cost of living, but it would also increase the 
general stock of available energy, which would 
mean an increase of earning power to a more 
than compensating degree. Not much of a re- 
frigeration plant would be required to bring 
the air of a bedroom to a temperature in which 
sleep would be refreshing, instead of impossi- 
ble or exhausting, and the wonder is that the 
rich, and the well to do, at least, do not gen- 
erally, instead of hardly at all, utilize a bene- 
fit which science is ready to give them for 
much less money than they pay for a thousand 
other smaller luxuries and conveniences.—N. 
Y. Times. 





ARTESIAN WATER PREDICTIONS 


An excellent example of the utility of geo- 
logic predictions based on geologic knowledge 
is shown by the extensive investigation of un- 
derground water carried on by the U. S. Geo- 
logical Survey, affording a basis for predicting 
flows in several areas, some of the predictions 
having been remarkably verified. At Edge- 


mont, S. D., a well was sunk by the Burling- 
ton railroad company. Mr. N. H. Darton of 
the Survey was consulted and predicted that 
water could be expected in the Deadwood 
sandstone about 3,000 ft. below the surface. 
The boring was begun, but meeting with many 
difficulties and reverses, there was a disposi- 
tion to abandon it. The engineers, however, 
had confidence in Mr. Darton’s prediction and 
urged continuance, resulting in a great flow of 
water being struck at 2,695 ft. The well yields 
a half million of gallons a day of tepid water 
satisfactory for locomotives and other uses in 
a region where there is no water for 60 miles. 
Similar predictions have been verified along 
the extension of the Chicago, Milwaukee & St. 
Paul railroad and the Chicago & Northwest- 


ern. 








A LANCASHIRE COAL MINE RESCUE 
TEAM 


The importance of having thoroughly trained 
rescue brigades among their workmen is gen- 
erally recognized by British colliery proprie- 
tors and nowhere more so than in Lancashire, 
where the Federated Coal Owners some time 
ago built and equipped a commodious rescue 
station, at Howe Bridge, as a training ground. 
Here teams drawn from all parts of the Lan- 
cashire coalfields have been grounded in all 
branches of rescue work, interesting competi- 
tions having been arranged to test the capabil- 
ities of the different teams. The Earl of 
Ellesmere, who is the largest private coalowner 
in the County Palatine, has formed a rescue 
brigade of his own, drawn from his various 
pits. The striking little half tone shows a 
rescue tram with their instructor. Many work- 
men from his lordship’s collieries have been 
trained at Howe Bridge, and could be relied 
upon to act in emergencies. 























COMPRESSED 


a yi ‘ 
Lead Wire"\) Asbestos Packing 











ELECTRIC COMPRESSED AIR 
REHEATERS 


At the Bully Hill copper mines in Shasta 
county, Cal., a novel type of reheater is used 
in connection with pumps operated by com- 
pressed air. The arrangement is an electrical 
resistance coil inclosed in a pipe through 
which the compressed air passes directly be- 
fore being utilized. The arrangement was 
worked out by H. A. Sutliffe, electrician for 
the Bully Hill Copper Mining and Smelting 
Company, and has proved thoroughly satisfac- 
tory. 

The reheater consists of two principal parts, 
i. @., an outer jacket and an inner length of 
pipe upon which is wound the resistance wire. 
The air line is bushed to the pipe jacket and 
through this jacket are tapped, as shown in 
the drawing, two %-in. holes provided with 
insulated stuffing boxes through which the 
flexible, lead wire is connected to the resistance 
coil. 


In the design shown the resistance coil is 
wound on a section of 2-in. pipe, 26 in. long, 
the jacket pipe being 4 in. in diameter. The 
central pipe is first wrapped with 1-8-in. as- 
bestos paper, and this in turn covered with 
mica cloth 0.01 in. thick. Over this is wrapped 
a helix of No. 14. galvanized-iron, telephone 
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wire pitched eight turns to the inch. At 
points I in. from either end, the central pipe 
is tapped for set screws at four equally spaced 
points about its circumference. These set 
screws serve to keep the resistance coil from 
touching the outer pipe jacket. The wire coil 
is so wound as to not touch the set screws. 

A reheater, as described, is designed for a 
110-volt 40-amp. current and will use approxi- 
mately 6 h. p., yet at the Bully Hill mine a 
saving of at least $6 per month has been ef- 
fected, it is claimed, by each reheater installed. 
The reheaters are credited with raising the 
available air pressure 5 lb. [This statement is 
misleading. The effect of reheating in this 
case would be to increase the working volume 
of the air instead of the pressure, thus-reduc- 
ing the volume required to be furnished by the 
compressor. Ed. C. A. M.] 

With the electric reheater it is well to have 
the valve controlling the air engine, pump, etc., 
for which the air is being heated, connected 
with a pilot light, so that when the engine is 
shut off, attention will be called to that fact at 
once and the reheater will be disconnected. If 
this is not done there will be danger of burn- 
ing out the reheaters as they soon become hot 
enough to destroy themselves if allowed to 
run after the air is cut off—Engineering and 
Mining Journal. 
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ECONOMY OF THE PIECE WORK SYS- 
TEM IN HANDLING SUPPLIES* 

If we are going to get the largest possible 
output for the smallest cost, we must interest 
the’man doing the work more than paying 
him by the hour. A man’s interest must be 
vital if we are to get the best there is in him. 
We must pay for what we get, and not for 
what we do not. We must get 100 cents 
worth of work for every dollar paid out. This 
the piece work system accomplishes, as its or- 
ganization and introduction shows. 

At first blush it would seem to be a difficult 
matter to resolve the handling of supplies into 
given factors or units. This is not so, as we 
have a unit to issue or receive everything we 
handle in the store department, and a record 
to refer to that is permanent. Lumber is han- 
dled per thousand feet B. M. Iron, castings, 
coal, sand, etc., are handled by the ton. Pipe 
is handled by the foot. Mixed merchandise is 
handled by per package of too Ibs. or less, over 
100 lbs. to 200 lIbs., etc. Filling requisitions and 
delivering material to the shops is handled by 
per item, per piece or per pound, depending 
upon the kind of material and the local condi- 
tions. 

Filling requisitions and delivering material 
shows a very large saving put in piece work, 
due to the amount of lost motion that creeps 
in under the day work basis. Shop men will 
ask what has happened to the store men after 
they have been put on piece work, as they no 
longer stop to talk, but drop the material and 
hurry away for more. The men group their 
work, taking or getting all the material wanted 
from the different sections at one time. One 
foreman, planning the getting and placing of 
material, is only one part efficient as com- 
pared with a whole gang of four to eight men 
planning the same thing. In establishing piece 
work for a delivery gang composed of foreign- 
ers, who did not know the material and could 
not understand English, the prices were based 
on what was considered fair. The foreigners 
could not make one-half their day rate with the 
prices set, and were transferred. English speak- 
ing laborers were hired in their place, and they, 
being able to use their heads, made from 30 to 
50 cts. per hour. 


*A paper by D. C. Curtis before the Railway 
Storekeepers’ Association, St. Louis, Mo., May 
16-18, IgI0. 
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The men should be given to strictly under- 
stand that after a price is approved it will not 
be changed unless conditions are changed. 
They can make as much money as it is pos- 
sible for them to make, and will be paid ac- 
cordingly. As soon as the men are assured 
that they will be paid for what they do they 
will work their heads as well as their hands 
and feet, and will take advantage of every- 
thing possible. For instance, in one of our 
yards a derrick gang use long bridge bolts to 
handle 6-in. cast-iron pipe. These bolts are 
put in the end of the pipe to slip the sling 
around, enabling them to handle very quickly 
six to ten pieces at a time. These bolts are 
carried on the derrick to be used when need- 
ed. When loading a small order the men run 
ahead of the derrick with bolts and sling and 
load the pipe without stopping. It is impossi- 
ble to get work done this way at an hourly 
rate, but there is money in this method for 
both the men and the company, as shown be- 
low: 

Work done on hourly basis on which price 
was based: 





ARUN. fle ee hie Reet Ne eng Runs at caets oe $2.50 
RFE NE MBI NION lis enrass oo dis Gish waa es 2.00 
LTS See gee eee nee are ee ate ae Cv $4.50 
Work done piece work in one-half the time: 
Baer. 2°. MW ate sos ca nku cece we sess $2.00 
DBP abt MUNROE oi ss scone n wmxieewn RACs 1.00 
MEGAN caida meow selene kitieou ai nareautets $3.00 


Saving, $1.50, of 33% per cent. 


We had four men in one of our lumber de- 
livery gangs and the day we were about ready 
to start piece work one man quit, and the other 
three refused to work until another man was 
put in his place. The piece work system was 
explained to the three men, and they were 
asked if they would do the work on this basis, 
which they agreed to do. Soon after, one of 
the three left the service of the company, and 
the remaining two are handling this work, to- 
gether with a large increase, in about 70 per 
cent. of their regular working time, making a 
high rate of pay. The company is saving one 
man’s time and about 30 per cent. of three 
men’s time on this particular work. 

At one of the large icing stations, where an 
average of 100 cars per day are iced, and some 
days as many as 250 cars, it was necessary un- 
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der the day work system to take a large force 
of men from one of the other departments to 
help during rush hours. However, since piece 
work has been installed the regular force has 
handled the work without delaying a single 
train or having a complaint from the shippers. 
The men know the more they hurry the more 
they make. 

On one of the scrap docks it was impossible 
under the day work system to keep the pile of 
miscellaneous mixed scrap sorted and cleaned 
up as fast as it came in with the regular gang 
assigned to this work, it being necessary to put 
on additional help to prevent congestion. Nine- 
ty days after piece work was installed the regu- 
lar gang cleaned up this scrap without addi- 
tional help, and now take care of it and have 
time to do other work; yet a better foreman 
than the man in charge of this dock cannot be 
found. 

It is impossible to work unintelligent foreign 
laborers to advantage. A gang cannot be di- 
vided, sending one man for a given article, an- 
other to the shop for manufactured material 
and have others sorting out material. The 
foreman has to take the whole gang with him, 
or have part idle, to get even a given size of 
bolt or article of any kind, as the thing wanted 
has to be pointed out and motions used to di- 
rect their movements. 

With the piece work system we are able to 
hold the men after we have them educated. 
In May, 1908, a storekeeper hired 50 Austrians 
who had just come to this country, and they 
after becoming familiar with the conditions, 
were put on piece work. Thirty-five of the 
original 50 are still working for this store- 
keeper, one having died and the others leav- 
ing the service. The men are making good 
wages, and it is needless to say they are an ef- 
ficient force. For increased and intelligent ef- 
fort men make enough for the work to be at- 
tractive. The longer men stay, the more pro- 
ficient they become, the more money they make, 
fewer mistakes and breakages occur, and dis- 
cipline is easier, 

Piece work keeps men and methods of doing 
work out of ruts, as the men are continually 
scheming short cuts and new kinks. It gives 
us machines and tools with which to handle 
work quickly. To show a saving in having 
machinery to handle material is a very simple 
problem in arithmetic when on a piece work 
basis; i. e., lumber handled by hand costs 5 
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cents to 85 cents per 1,000 ft., B. M.; with a 
derrick, 15 cents per 1,000 ft., B. M. 

Piece work forces the storing of material in 
the most convenient places for handling. In 
one of the large new storehouses recently built 
the connecting rods for engines are kept in a 
closed rack in the center of the house, without 
lifts of any kind to handle them with. Piece 
work would very quickly show the saving to 
be made by putting these rods where they 
could be handled with a small crane at a great 
saving. 

Piece work gives a contented set of men, 
each man in business for himself. Men would 
rather work piece work than day work, as is 
shown by the engine men and trainmen being 
paid by the mile, miners by the ton, etc. These 
men would not think of going back to the 
hourly unit. The rapid, intelligent workman 
receives wages in proportion to work done; 
ability is paid for. 





A CONTRACTOR’S MELODRAMA 

A contractor decided that he would write a 
play in which the hero would be a plain but 
honest contractor who would cop the girl and 
the wealth in the last act and live unhappily 
ever after. He wrote his play and has given 
us the privilege of giving a synopsis of it. This 
we have done for the purpose of showing that 
there are strong dramatic possibilities in the 
life of a contractor. The plot of the play, in 
brief, is as follows: Tom Jones, a young con- 
tractor, is in love with Mame Brown, daugh- 
ter of Dunne Brown, president of the Hot Air 
Line. Brown awards Tom the contract for 
building a 100 mile railway, one. of the condi- 
tions being that if the work is completed by 
10 a. m., Nov. 15, Tom secures the daughter 
as a bonus; if the work is unfinished at that 
time Dunne Brown gets the road for nothing. 
Goodrich Mudd, Ist vice president of the road, 
is also in love with Mame but is spurned by 
her, as he already has two wives. He plots to 
foil Tom and is ably assisted by J. Little 
Work, 2d vice president of the road. Bill 
Smith, assistant chief engineer of the road, is 
a friend of Tom’s and comes to his rescue at 
various critical moments. A summary of the 
four acts follows: 

Act 1. Grading camp at night. Enter fore- 
man, skinners, hoboes, waterboys, etc., singing, 
“It’s 14 miles to the nearest drink, and you 
all the way.” Supper; song, 


have to walk 
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“What, beans again?” Mule skinners by light 
of banjo torches skin two mules that had died 
from fright at the sight of oats. 

Act 2. Scene in Tom Jones’s tent. Enter 
bill collectors for feed men, grocerymen, 
butchers, etc., etc. “I’m busted.” Bill Smith: 
“Take this $10,000, my last month’s pay.” It 
begins to rain; it pours; high water; floods; 
tempest; hurricane. Glanders in the stock. 
Steam shovel busted. Concrete mixer blown- 
up. “There’s deviltry in the air.” 

Act 3. Scene 1, headquarters of chief en- 
gineer. “We allow no rock in this estimate, 
it’s all earth.” “My God! it cost me $1.25 per 
cu. yd.” Scene 2. Court. 56 experts on one 
side, 56 on the other. “The judge finds that 
this is rock and holds you to the terms of the 
contract.” 

Act 4. Site of bridge, 9.45 a. m., Nov. I5. 
Pile drivers, hoists, cableway from distant 
cliffs to bridge site, etc. Tom Jones discov- 
ered tied beneath hammer on ponderous pile 
driver. Goodrich Mudd and J. Little Work 
prepare to let hammer drop. Mame Brown 
and Bill Smith appear on distant cliff. “My 
God! We’re too late.” “Quick, the cableway 
bucket.” Bang! Bang! Just in time. Ten 
minutes to finish the work. In with a pile. 
“Who'll run the engine?” “I, Mame Brown.” 
“Tt’s down. The railroad is completed. I’ve 
won my bonus.”—Engineering-Contracting. 





VACUUM FOUNDATIONS 

“Vacuum” foundations—so miscalled—are 
being exploited in Germany. Under this ar- 
rangement foundations proper of masonry or 
timber, and also foundation bolts, it is claimed, 
may be dispensed with for machine tools, 
steam engines, air compressors, etc. The nor- 
mally level floor—cement, wood, asphalt or 
what not—is used as it is, provided it is 
strong enough to bear the load. Between the 
machine and the floor there is laid a soft rub- 
ber plate or mat. The patentee claims a vac- 
uum action, but this, on an average machine 
tool or steam engine, that has only a few 
planed strips on the under side of the base, 
would be hardly worth considering. It seems 
to be a fact, however, that steam engines and 
machine tools are running on such mats, with- 
out being secured to the floor, and this has not 
only the advantage of cheapness and rapidity 
of construction, but also that a machine may 
be readily moved and set running in a new 
place. 
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From the legal standpoint, also, machines 
thus set do not form part of the real estate, 
as they would if secured to a foundation. 
There is even a trifle less noise, and electric 
machines are insulated from ground contact. 
In the Imperial Exhibition for Improving ‘the 
Conditions of Workmen, Frauenhoferstr, 12, 
Charlottenburg, several machines thus set have 
been on exhibition, running since March, 1907. 
In the Borsig Locomotive Works, Tegel, near 
Berlin, a 45-hp. horizontal reciprocating steam 
engine is running on such a mat, unbolted. 





WASHING TrHE AIR 

A reporter for a Chicago daily paper, in tell- 
ing of a trip through the new Blackstone Ho- 
tel, writes as follows: 

“Let us visit the air laundry,” said the chief 
at length. 

He opened a door, projected an electric lan- 
tern through the dark, and disclosed a splash- 
ing sheet of water. Through this Niagara air 
was being driven with tremendous force. 

“Look below!” boomed Mr. Boomhower. 
“That pool contains the dirt which is removed 
from the incoming atmosphere every minute.” 

All glanced at the inky water. Chief Stew- 
ard Muller gasped. Mr. Tompkins whistled 
what must have been “the Air Washed Life Is 
the Life for Me!” 


DRY AIR MEAT PRESERVING 

Some experiments have been made in Syd- 
ney, Australia with a “dry-air process” of pre- 
serving meat, which seems to promise auspic- 
ious results. Some of this meat after being 
treated by the new process has been hung up 
in bags, and then after about 15 days opened 
in the presence of veterinary surgeons and 
commercial men and found quite fresh. The 
inventor of this “dry-air process” claims that 
for $100 a station owner can put up the neces- 
sary plant and treat sheep at a cost of one cent 
per carcass, and after being treated by this 
new process the meat may be hung in any 
ordinary place and atmosphere and kept good 
for a week. The period of treatment is about 
14 hours. Some of this meat, according to the 
Herald, of Taranaki, New Zealand, from cat- 
tle and sheep killed at Sydney between Decem- 
ber 7 and 14, arrived in Wellington, New Zea- 
land, on the 22d, having been carried in the 
ordinary vegetable hatch on the deck .of the 
vessel, and when examined by the press repre- 
sentatives was quite sweet and sound.—Consu- 
lar Reports. 
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COMBUSTION AND EXPLOSION 

The fatal explosions in coal mines, which 
seem to be little nearer to reliable control and 
complete prevention .than half a century ago, 
are compelling special investigation at the 
present time with some hope of ultimately at- 
taining greater safety. When we begin our 
investigations of these explosions we naturally 
first of all wish to know what are the condi- 
tions and what the sequence of events in the 
case of an explosion, or what, in fact, an ex- 
plosion really is. 

If there be any precise point of demarcation 
between the familiar action of combustion or 
burning, as of a candle or of an ordinary 
wood or coal fire in grate or stove, and that 
of explosions so-called, whether explosions of 
the common explosives, as gunpowder or dyna- 
mite, of explosive mixtures of comminuted hy- 
dro-carbons and atmospheric air, as in the gas 
or oil engine, of mixtures of air and inflamma- 
ble gases in coal mines, or explosions of mix- 
tures with air of finely powdered combustible 
material, as wheat flour, fine sawdust or coal 
dust, we do not know where that point is lo- 
cated. 4 

Indeed, a tolerably clear understanding of 
the entire series of phenomena may be arrived 
at by regarding them all as of the same class, 
the only element of difference being in the time 
consumed by the specific event. An explosion 
we may regard as a rapid fire, and an ordinary 
fire we may call a slow explosion. There is 
nothing instantaneous, or without the expira- 
tion of time, but a sequence of causes and ef- 
fects in each case, the one demonstrably pre- 
ceding the other. 

For combustion in general we must have 
some so-called combustible material, some- 
thing having an active affinity for oxygen, and 
we must have the oxygen, usually as con- 
tained in atmospheric air, these to be in inti- 
mate contact or capable of such contact, when 
they will be ready for the burning, which 
however, will not begin until a sufficiently high 
temperature is produced, although after com- 
bustion begins the temperature is usually self 
sustained or augmented. 

In the act of combustion the combustible and 
the oxygen unite in certain definite proportions, 
so much combustible to so much oxygen and 
vice versa. In the burning of a solid this pro- 
portion is self maintaining, as the burning is 
upon the exterior surface of the solid combus- 
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tible and proceeds slowly or rapidly according 
to the access of the oxygen. 

When combustible gases and atmospheric air 
are intimately mixed, the oxygen present be- 
ing just sufficient in quantity for the amount 
of combustible, then we have a so-called ex- 
plosive mixture, which is ready for complete 
combustion throughout its entire mass if it can 
be raised to the temperature required for igni- 
tion. Combustible solids if ground to fine pow- 
der and then mixed with the proper proportion 
of air form explosive mixtures whose combus- 
tion occurs apparently in the same manner 
and with the same results as with the strictly 
gaseous mixtures. Dust of any readily burn- 
ing material seems to be capable of combining 
with air to form an explosive if fine enough 
and intimately mixed in the right proportions. 
Wheat flour, sawdust, and frequently coal dust, 
have been the agents of disastrous explosions. 

Professor Paul Spier, of Breslau, tells us 
of an explosion of a mill in which zinc dust 
was being sifted for market, the dust in the air 
providing the combustible element of the ex- 
plosive mixture. This should not be at all 
surprising to any one who has ever melted zinc 
in an open ladle. The melting point of zinc is 
slightly that of lead, and yet 
the zinc takes fire as soon as it begins to melt, 
and if the surface of the metal is not protected 
much is wasted by the burning. The ready 
combustibility of the zinc thus cannot be ques- 
tioned, and the dust of it when mixed with its 
due proportion of air would be fired, we may 
assume, by a spark or other means giving a 
firing temperature no higher than that required 
for firing the coal dust mixture. 

The proportion of coal dust in air to consti- 
tute an explosive mixture has been quite defi- 
nitely determined. At the Lievin station, in 
France, the lowest density at which ignition 
was invariably produced was 70 grams (1,080 
grains) of dust per cubic meter (35.315 cubic 
feet), and below a density of 46 grams (710 
grains) per cubic meter only negative results 
could be obtained. An experiment by Gallo- 
way has shown that 1 pound of average coal 
dust will render explosive 160 cubic feet of 
air. More exhaustive data along this line are 
being accumlated at the Pittsburg testing sta- 
tion. 

We have intimated that the essential differ- 
ence between ordinary combustion or burning 
and explosion is in the time occupied. That 


only above 
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is in the event as a whole. In the details of 
the explosion operation an important element 
enters which in a sense annihilates time, this 
being in the initial pressure generated. At the 
point where the mixture is first fired the vol- 
ume of the constituents is greatly increased, 
and this local increase of volume results in a 
sudden increase of pressure throughout the 
mass, this increase of pressure being accom- 
panied—not followed—by a corresponding rise 
of temperature, the rise of temperature ex- 
tending to and above the ignition point, and 
then the entire mass is fired, or, as we might 
say, it fires itself all through and all at once, 
and this we call an explosion. 





THE COAL MACHINE PROBLEM 

The advent of machinery in any line of in- 
dustry is likely to transform its methods and 
to change its products or results more or less. 
The work and the workers make concessions 
and accommodate themselves to the ways of 
the machine to secure its advantages. The 
rock drill, for instance, has radically changed 
the planning and the working of the world’s 
great engineers. From before the time of the 
Romans down to the building of the first Cro- 
ton aqueduct water was conducted in open 
channels, with just enough descent to permit 
an easy flow; and to secure the necessary level 
the line meandered tortuously along the edges 
of the hills, and costly works were required to 
cross the valleys and the streams. 

Now the rock drill makes the pressure tun- 
nel possible and cheap, and it is driven by 
In this re- 
more or 


straight lines from point to point. 


spect the coal machine is less an 
anomaly, in that it gets so few and small con- 
from the work it undertakes to do. 
Mining conditions can be but little changed to 


accommodate the machines, and it is the ma- 


cessi ns 


chines which must be adapted to the condi- 
tions. The coal mining machine undertakes to 
supersede the hand-work pick, and it must 
work in just the same situations in which the 
hand pick has been worked. Generally, too, 
the man who has worked the pick, perhaps for 
years, becomes the manipulator of the machine 
when it is introduced. It is, of course, at all 
times largely dependent upon the skill and 
judgment of the man who handles it, and as 
the hand pick is of widely different effective- 
ness in different hands, so the machine makes 
different showing, according as it is handled. 
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As the conditions of coal mining vary so 
much, especially as to thickness and pitch of 
the seam and the hardness of the coal, it is not 
to be expected that any one style or size of 
machine will be universally suitable, and we 
might even expect ultimately a wider series 
than yet exists. The coal machine may, in the 
long run, expect fair play, and will win upon 
its merits. 

From official notes upon coal mining ma- 
chines, so far as they have been fairly tried, 
the following claims have been made for them: 
There is an increase in the proportion of lump 
coal produced, a greater yield per acre, reduced 
working cost, reduction in the amount of ex- 
plosives required, reduced cost for timbering, 
and fewer roof falls; larger daily wage for 
the collier, while relieving him from the most 
laborious and dangerous work. 

Coal-cutting machines, so-called, are not 
new, having been tried in Great Britain more 
than half a century ago, but with so little suc- 
cess or encouragement that, so late as 1902, 
there were only 166 machines in use. In 1907, 
however, there were 1,493 machines. 

With regard to coal machines in the United 
States, there are some interesting figures, but 
not very closely up-to-date. The number of 
machines in use increased from 7,663 in 1904, 
to 9,184 in 1905, and to 10,212 in 1906, 5,911, 
or 58 per cent., of this number being of the 
pick or puncher type. The percentage of in- 
crease in the production of machine-mined coal 
in 1905 Over 1904 was greater than the per- 
centage of increase in the total production. In 
1906 the quantity of* machine-mined coal was 
15,451,075 short tons greater than in 1905, 
while the total production of bituminous coal 
increased 21,534,643 tons, showing that 72 per 
cent. of the increase was in the machine-mined 
product. The average output for each machine 
in use increased from 10,258 tons in 1904 to II.- 
258 tons in 1905, and to 11,638 tons in 1906. 
The percentage of machine-mined coal to the 
total production in 1899 was 23; in 1900, it was 
25.15; in I9Q0I, 25.68; in 1902, 27.09; in 1903, 
28.18; in 1904, 28.78; in 1905, 33.69; and in 
1906 it was 35.10. 





A new height record for aeroplanes was 
made by W. H. Brookins at Indianapolis when 
with a Wright biplane he reached an altitude 
of 4,503 feet. His engine gave out and he 
made a sensational glide to the ground. 
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COMPRESSED AIR IN VENTILATING 

The practice of turning compressed air into 
a ventilating pipe to induce an air current is 
said to be common in the Coeur d’Alene mines. 
This is quite a simple and inexpensive method 
of ventilating drifts when compressed air is at 
hand and power to operate a fan blower is not 
available. On the 1,200-foot level of the Hecla 
mine at Burke air is drawn in this manner 500 
feet from the face of a drift to the shaft. 
Twelve-inch pipe is used, and a piece of %- 
inch pipe turned up at the end serves as the 
air nozzle. The air current is in this instance 
sucked 500 feet through the fan pipe, the air- 
jet being introduced into the fan-pipe about 15 
feet above the bend at the shaft. 

A different scheme is used on the 1,600-foot 
level of the Mace mine. Here the air-jet is 
applied within a few feet of the suction end 
of the fan-pipe. In this manner a current of 
air is forced 400 feet to the shaft through an 
eight-foot fan-pipe. The nozzle in this case is 
made of one-half-inch pipe bent in circular 
shape to fit around the interior of the fan-pipe. 
The coil is drilled with a number of one-eighth 
inch holes on the side opposite the suction end 
of the fan pipe. It is claimed that this acts 
as a more efficient nozzle, and requires much 
less air than does turning in the air in a single 
jet. These nozzles may be used at a number 
of places in the fan-pipe if one will not draw 
a current of air sufficient for proper ventila- 
tion. 





THE OLDEST COLLIERY LEASE 

The following, believed to be the earliest 
known colliery lease or agreement, was re- 
cently published as an appendix to the presi- 
dential address of Dr. J._B. Simpson before 
the Institution of Mining Engineers: 

“Thys indenture made betwix William the 
Priour of Duresme of that part and John 
Brown of Tudhowe, Bertrame Gaytherd, Alex- 
ander Belfielde, William Litham, Rollyn Dren- 
smyth of Middleham, and William Brown of 
Duresme flesshewer on that part, witnesse that 
the said Priour has granted and to farm lettyne 
to the said John, Bertrame, Alexander, Wil- 
liam, Rollyn and William a wast tofte and 28 
acres of land with the appurtenances in Trilles- 
den and with a colepit in the same lande there- 
in to work and wyn cole every day overable 
with thre pikkes and ilk pike to wyn every day 
overable 60 scopes. To have and to holde the 
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said toft and land with the appurtenantes and 
with the said colepit fra the feast of Seynt 
Cuthbert in Septembre next commyng for term 
of a yeer then next following; givyng to the 
said Priour for the said tofte and land with 
the appurtenances 24 s. and for the said cole- 
pit 10 marke of goode Inglish money at the 
feists of the Invencion of the holy croce and 
the nativite of Seinte John Baptiste rent com- 
yng be even porcions. And the said John, 
Bertrame, Alexander, William, Rollyn and 
William sall werke the said myne werkman- 
like, to save the feld standyng be the sight of 
certeyn vewers assigned be the said Priour ats 
oft as hym likes to lymet them within the 
same year to serche the same myn. In the 
witness of the whilke the partyes aforesaide 
has entrechangeably to this indenture sett 
their seales. Wreten the last day of August 
the yeer of our sovereign and gracious Lords 
Jesus MCCCCXLVII. (1447).” 





AIR CONSUMPTION OF ROCK DRILLS 

“The rating of air compressors when ex- 
pressed in the number of rock-drills to which 
they are capable of supplying air, is usually 
based upon a consumption of a volume of air 
at 60 lb. per square inch pressure, equivalent to 
about 100 to 110 cu. ft. of free air per second.” 

This interesting paragraph seems to have 
been made by one of our technical contempor- 
aries for a filler at the bottom of a column, but 
we find it reproduced verbatim by another 
most esteemed and usually most reliable ex- 
change. It of course should be a minute in- 
stead of a second, and at least 80 pounds gage 
pressure should be suggested instead of 60, 
while the diameter of the drill cylinder should 
be mentioned as one of the necessary factors. 
Thus the above volume of free air should on 
the average be sufficient for a 3-inch drill, 
while for 1o drills of the same diameter not 
more than three-quarters of this per drill 
would be required, as all the drills on a job 
never work all the time or all together. 





KEEP DYNAMITE DRY 

Dynamite should never be stored in tunnels, 
nor in any place where dampness exists. Al- 
though a tunnel may seem dry, all rock-in- 
place contains from 3 to 8 per cent. of mois- 
ture, which is continually being brought to the 
wall surface in underground workings by capil- 
larity, where it is evaporated unless, for want 





AIR MAGAZINE. 


of ventilation, the air is saturated. Thus the 
rock is continually contributing moisture, 
which is greedily absorbed by the sodium ni- 
trate in the dynamite, that salt being highly 
hygroscopic. As soon as the sodium nitrate 
has deliquesced, that is, melted from absorp- 
tion of moisture, the homogeneity of the dyna- 
mite becomes disturbed and the “dope” fails 
to retain the nitroglycerine, which then leaks 
out. The water substance often seen on cart- 
ridge paper, and the oily stain seen in dynamite 
boxes, is due to the leaking of the nitro-gly- 
cerine. A cartridge in this condition is far 
more liable to accidental explosion than sound 
dynamite, and it is perilous and uneconomical 
in use. It will not develop the same energy 
as good dynamite; it is likely to burn and blow 
out instead of detonating properly, and it is a 
frequent cause of “mis-fires,” and of the fail- 
ure of a charge to explode to the bottom of a 
hole. Dynamite must be stored in a dry place. 
—Mining Science. 





REHEATING COMPRESSED AIR WITH 
STEAM 

The practice of reheating compressed air by 
mixing it with steam is employed generally in 
the Coeur d’Alene mines of the Federal Min- 
ing and Smelting Company. Results obtained 
at these mines seem to indicate that this is the 
most economical and efficient method of get- 
ting the full measure of energy from the air. 

At the Mace mines, air at go-lb. pressure for 
drills, and steam for the hoist were formerly 
conducted the 3000 ft. through the entry tun- 
nel in separate pipe lines. The air is now 
compressed to 100 lb., mixed with superheated 
steam at the compressor house and piped into 
the mine in one line to supply both hoist and 
machine drills. The daily saving by this ar- 
rangement is figured at about $40, and, besides, 
an increase of to Ib. in pressure is gained for 
drills. The steam plant formerly required 14 
tons of coal per day, while from six to eight 
tons is all that is burned now. The boiler at 
this plant is rated at 80 h.p. and the capacity of 
the compressor is 4000 cu. ft. of free air per 
min. No trouble has been experienced from 
either freezing or condensation. 

At the Morning mine the boiler for generat- 
ing steam for reheating air will be situated at 
the underground hoisting station. The shaft 
will have four compartments and through it 
1000 tons of rock per 24 hours will be hoisted. 
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The engine and drills will be run on a mix- 
ture of compressed air and steam. 
Min. Journal. 





Eng. and 





A PUNCTURELESS AUTOMOBILE 
TIRE 


What is claimed to be a punctureless auto- 
mobile tire has made its appearance in Eng- 
land. It comprises an inextensible heavy can- 
vas lining, the crown being packed with a 
puncture-proof material and placed between 
the outer cover and the inner air tube of the 
ordinary pneumatic tire. The lining is so made 
as to cause a low pressure on the tread and 
to more nearly equalize the pressure on the 
inner air tube. _ The lining is thickest at the 
crown and tapers to a feather edge near the 
rim. The external appearance is like the or- 
dinary tire. The inventor has given it drastic 
He made several gashes and cuts on 
the outer cover of a tire through to the patent 
lining, and with these has driven his car 500 
miles without a puncture or the necessity of 
repair on this tire, although wheels on tie 
same machine fitted with other tires had the 
usual difficulties. 


tests. 


Other tests on heavy cars 
without the special gashes hav2 been equally 
satisfactory. An inspection of the invention 
impresses one with its simplicity, and the 
carved outer cover used and seen demonstrates 
that it is a great developmeut in tires for use 
on automobiles. 





A NEW GAS FOR BALLOONS 

A new German invention of value for non- 
dirigible balloons is reported by Consul Thom- 
as H. Norton, of Chemnitz: 

Illuminating gas is forced through long 
tubes, maintained at a very high temperature. 
Most of the carbon in the hydrocarbons is 
thus separated out and the percentage of hy- 
drogen is largely increased, so that this gas 
constitutes 80 per cent. of the modified coal 
gas. At the same time it is deprived almost 
entirely of its characteristic odor, and freed 
from the presence of benzine, which exerts an 
undesirable solvent action upon the materials 
employed to render balloons impermeable. The 
most important change is that in buoyancy, as 
the specific gravity sinks from 0.44 to 0.225, or 
less than one-quarter the weight of air. This 
means that I cubic meter of the new gas can 
support a weight of 1 kilo (2.2 pounds). In 
coal gas, 1 cubic meter supports 0.7 kilo. A 
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balloon with a capacity of 7,000 cubic feet, 
when inflated with the new gas, has a lifting 
power equal to that of a balloon of 10,000 
cubic feet charged with ordinary coal gas. 





NEW USE FOR SMALL HAMMER 
DRILLS 


Small hammer drills are used with a chisel 
bit in the Hecla mine at Burke, Ida., for cut- 
ting off the crushed ends of timbers. In the 
stopes the greatest pressure is from the squeeze 
of the walls, and as the ends of the stulls and 
caps become splintered and crushed, it is neces- 
sary to cut them off and put in new blocking. 
It is often difficult to get at the crushed tim- 
bers, and, even when accessible, it is not an 
easy job to chisel or saw the wet and twisted 
fibers by hand. The cutting of the wood is 
rendered quite easy with the drills, and by us- 
ing sufficiently long bits, almost any desired 
place can be reached. The drills and chisels 
may also be used to great advantage for chis- 
eling wall plates when an extra shaft compart- 
ment must be added, or in cutting off posts to 
ease up drift sets in heavy ground. In a num- 
ber of mines, the blocking on drift caps is shot 
out when it is necessary to ease up on the sets; 
this work can much more safely and surely 
be accomplished with the drill—Eng. and 
Mining Journal. 





CHLOROFORMING AN AIR LEAK 

An engineer in charge of an extensive plant 
found that there was an air-leak in some new 
piping which had been placed as an extension 
of an existing sprinkler system. It was of the 
dry type with compressed air filling the pipes 
to hold back the water. The pipes were 
charged with compressed air at 85 Ib., and af- 
ter two days the pressure had fallen to 35 Ib., 
which should not have happened for six weeks 
or two months. Soap lather applied to the 
outside of the joint failed to locate the leak, 
and the resourceful engineer said “We'll 
chloroform the pipe and catch it napping.” He 
got 3 oz. of ether and poured it gradually into 
the suction of the compressor as it pumped 
the pressure up again to the required 85 Ib. 
Foremen of the departments were asked to 
watch for the odor of ether and to report it 
to the engineer. For the first day nothing was 
reported, but on the second afternoon the leak 
was etherized and located at once in a joint of 
the old piping close to the new addition, caused 











5766 


probably by abnormal strain when making the 
connection. 





AN IMPROVISED AIR CUSHION 


When some mine pumps delivering 1,200 gal- 
lons per minute against a head of 1,000 feet 
were first started considerable difficulty was 
experienced in obtainng quickly a sufficient air 
cushion in the air vessel of the discharge to 
prevent an annoying hammer. A remedy was 
found in an air-charging device. A length of 
extra heavy pipe, with blind flanges on each 
end, was placed alongside the pump. Con- 
nections were made from the air vessel to the 
pipe, and also from the column pipe and the 
air line in the mine. A drain was placed in 
the lower end of the pipe. To use this device, 
all connections are at first closed, except that 
to the air line, which charges the pipe with air 
at a pressure of 90 pounds to 100 pounds. The 
air connection is then closed, and that to the 
water column opened. This allows the pres- 
sure of the water in the column to compress 
the air. The column connection is next closed, 
and that to the air vessel opened. After charg- 
ing the air vessel the pipe is drained of 
water, and the operation can then be repeated. 





A COMBINATION AEROPLANE 


Trials have been made in Berlin of an inter- 
esting machine invented by a German aviator 
named Grawert and designed to be used either 
as an automobile, a motor boat or an aero- 
plane. It is a combination of biplane and 
monoplane, and is equipped with a 50 horse- 
power Anzani engine, which is to propel the 
machine, with four passengers at the rate of 
100 to 120 kiloms. (62 to 76 miles) per hour. 
To convert the flying machine into an auto- 
mobile, the carrying planes are unfastened and 
then fixed to the body of the machine, so as 
to form the side walls of the automobile. The 
process of reconverting the flying machine in- 
to an automobile is calculated to take 30 min- 
utes. During the trials on the uneven ground 
of the Tempelhofer Feld appreciated speeds 
were reached with four passengers in the 
chassis. An air propeller is used whether the 
machine is on land or water or in the air. For 
a machine of this type the word “amphibious” 
must be extended to apply to the third ele- 
ment. 
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NOTES 


Contracts have been let for supplying dyna- 
mite to be used on the Panama Canal for the 
fiscal year 1911, the aggregate amounting to 
nearly 7,000 tons at a total cost of $1,658,000. 





The Nelson (B. C.) Iron Works has taken 
over the business and stock of the Rossland 
Engineering Works, and will succeed that com- 
pany as British Columbia agents for the Sulli- 
van Machinery Company of Chicago. 





In 1909, at the Ready Bullion mine, Alaska, 
268,904 ft. of machine-drill holes broke 315,- 
941 tons of rock, an average: of 1.17 tons per 
foot of hole. The 700-Foot Claim mine broke 
261,737 tons with 263,804 ft. of holes, an aver- 
age of 0.99 ton per foot. 





There were recently shipped to Paris six ap- 
proximately cubical blocks of Indiana lime- 
stone having an average weight of 35 tons. 
The blocks go to the studio of a famous sculp- 
tor and after being carved into statues are to 
be returned to the United States to adorn the 
residence of a private citizen at Newport. 





A coal dust burner using a jet of compressed 
air instead of a fan blast has been in successful 
operation for the past two years in a southern 
cement factory. Air at high pressure passes 
through a Koerting ejector nozzle and enters 
the kiln through a horizontal pipe. A _ verti- 
cal fuel supply pipe opens into the horizontal 
pipe just beyond the discharge end of the noz- 
zle and between the nozzle and the kiln, the 
rapidly moving air jet carrying the coal dust 
into the furnace. 





The British government has placed a subma- 
rine bell off the Lizard. It is suspended from 
a heavy tripod, which was lowered to the bed 
of the ocean at a point about two miles from 
land. The bell is connected by cable with the 
lighthouse, from which it will be operated. It 
is anticipated that, since steamers passing up 
the Channel all approach the Lizard, the bell 
will be of great assistance to them, particularly 
in time of fog. 





A new kind of so-called Greek fire has been 
invented by a German officer. It differs from 
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the old Greek fire in that it is not employed in 
the incendiary shells by which ships were once 
upon a time destroyed, but is poured out on the 
water and directed against hostile vessels. The 
fluid which occasions this fire, and the compo- 
sition of which will not be disclosed, is of such 
a kind that it floats on the water, and it is 
impossible to extinguish the flames. 





A careful investigation is being made of the 
iron resources of Brazil. Reports from the 
various districts show the extent of the known 
deposits to be of such great maginitude that 
the ore in sight is sufficient to supply the 
world’s demands for centuries to come. The 
government of Brazil has recently appointed a 
special commissioner to investigate the steel 
industry of the United States and to make ar- 
rangements for the exportation of the iron 
ores. 





California, which 
caused little remark at the time of its occur- 
rence, is said to have increased the water sup- 
ply of the city of Corona, in that State. The 
Temescal Water Company secures. its supply 
from the Coldwater, Mayhew and Gregory 
canyons. During the entire year the flow var- 
ies but slightly, but since the quake the total 
increase for the three canyons amounts to 75 
inches. As water sells for $1,000 an inch, this 
increase is worth $75,000. 


A recent earthquake in 





Of the 5,000,000 horse power theoretically 
available at Niagara Falls only 270,000 horse 
power, or 5.4 per cent. has thus far been util- 
ized. Of this 126,000 horse power is employed 
in electro-chemical processes, 56,000 horse- 
power for railway service, 36,400 horse-power 
for lighting, and 45,500 horse-power for vari- 
ous industrial services. Nearly 125,000 horse- 
power is transmitted to points more than ten 
miles from the falls. Of this amount 12,300 
horse-power is transmitted over a distance of 
more than 100 miles, while 33,500 horse-power 
is transmitted between 75 and 100 miles. 





The fixation of atmospheric nitrogen by an 
entirely novel process is announced by Prof. 
Fritz Haber and Dr. R. Le Rossignal, Karls- 
ruhe Institute of Technology. The process, it 
is reported, has already passed from the mere- 
ly laboratory stage and is being developed by 
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the Badische Analin und Soda Fabrik. The 
new process is the synthesis of ammonia 
(NH;) from nitrogen and -hydrogen under a 
pressure of 200 atmospheres and in the pres- 
ence of a catalytic agent like osmium or uran- 
ium. High temperatures are avoided. The hy- 
drogen is produced by any chemical process 
found desirable and the nitrogen is used as 
in the air. 





Ozonized air is now used as an adjunct to 
ventilation in the Chicago Public Library, and 
it is claimed that among other beneficial effects 
it has completely freed the reading room from 
the obnoxious human odor which has been no- 
ticed for vears. The air to be passed through 
the ozonizer is first washed. The ozone gen- 
erator is installed in a large air duct in such 
a way that all the air is forced between the 
electrodes across which a potential of 7000 
volts is maintained. The energy required for 
treating the air is said to be 660 watt-hours for 
10,000 cu. ft. of air. The plant was installed 
by the National Air Filter Co., of Chicago. 





LATEST U.S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained dy sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


JUNE 7. 


960,275. RATE-INDICATING DEVICE FOR 
FLUIDS. FREDERICK N. CONNET, Providence, 
a 


960,361. ELECTROPNEUMATIC AIR-BRAKE 
SYSTEM. GEORGE MACLOSKIE, Schenectady, 
) a 2 


960,478. AIR-COMPRESSOR. Davin R, ALLARD, 
Arleta, Oreg. . 
In an air compressor, a casing provided with 

a series of cells, each of said cells having an 
open end directly facing a body of water and 
being provided with a rear portion above the 
level of the front portion, all of said cells be- 
ing arranged to be subjected to the waves of 
said body of water, air pipes connecting said 
air cells with a common air tank, valves in said 
pipes for retaining the air in said air tank, and 
other valves for permitting the entrance of air 
into said cells. 

960,455. MOLDING-MACHINE. PETER FREDERICK 
WALSTROM, Birmingham, Ala. 

960,531. PNEUMATIC-DESPATCH-TUBE AP- 
PARATUS. EDMOND A. FoRDYCE, Boston, 


Mass. 
960,539. ecm RoBert E. GREEN, New 


York, N. Y. 

960,557. FRONT HEAD FOR DRILLING-MA- 
CHINES. GRANT KEMMERLING, Douglas 
Island, Alaska. 

960,564. PNEUMATIC CLEANER. ELMyr A.., 
LAUGHLIN, Chicago, II. 

960,579., PNEUMATIC VEHICLE-GEAR. Lov!Is 
J. PERKINS, Lewiston, Idaho. 

960,609. VACUUM-PUMP. GEORGE S. WILL- 
IAMS, Norfolk, Va. 
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960,610. POWER-PNEUMATIC. 
WILLIAMS, Norfolk, Va. 

960,633. BAROVACUUMMETER. GUSTAV FRE- 
RICHS, Hanover, German 

960,636. PULSATING DEVICE FOR MILKING 
APPARATUS. Ezra E. Goop, Waterloo, Iowa. 

960,656. PNEUMATIC-DESPATCH-TUBE AP- 
PARATUS. JAMES GAYTON MACLAREN, Wee- 
hawken, N. J. 

960,729. COMPOUND LIQUID-PISTON AIR 
COMPRESSING AND PUMPING APPARAT- 
US. JAMES K. SWEENY, Pueblo, Colo. 

960,830. AIR-CONDITIONING APPARATUS. 
STUART W. — and WILLIAM B. HODGE, 
Charlotte, N. 

960,857. DISCHARGE MECHANISM FOR 
VACUUM-TANKS, Wit.iAM H. EGGERT, Buf- 
falo, N. Y. 


GEORGE S&S. 
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961,208. AIR-PURIFYING APPARATUS. 
GEORGE CLEMENTS and JAMES M. HOstTLeEr, Chi- 
cago, Ill. 

961,251. AIR MATTRESS, SEAT, AND THE 
LIKE. NEHEMIAH C. HINSDALE, Marion, Ind. 

961,271. WINDMILL. ALFRED M. VOLD, Chi- 
cago, Ill. 

961,306. APPARATUS FOR THE PROPUL- 
SION OF SHIPS. CHARLES ROBERT MAYHALL, 
Arroyo Grande, Cal. 

A vessel provided with compressed air tank, 
a pipe extending longitudinally from end to end 
of the vessel and discharging through the cen- 
ter of opposite ends thereof below the water line, 
valves arranged near the ends of said pipe, lat- 
erally extending pipes arranged near the front 
end of the vessel and opening through the oppo- 
site side walls thereof at points diametrically 
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960,986. AIR-CONTROLLED FEED SYSTEM 
FOR LIQUIDS. Epwarp J. Moors, Cleveland, 
Ohio. 


961,000. AIR-PUMP FOR USE WITH CON- 


DENSERS AND THE LIKE. PHILIP FRAN- 
cis OppDIE, London, Eng. 


961,055. PNEUMATIC ANNUNCIATOR AND 


INDICATOR. CLARENCE B. WITHROW, Den- 
ver, Colo. 
961,085. MOTOR-COMPRESSOR. WILLIAM H. 


LIEBER, Milwaukee, Wis. 
JUNE 14. 
961,104. MEANS FOR AUTOMATICALLY IN- 
FLATING PNEUMATIC TIRES. RocGer Con- 
NELL, Westport, New Zealand. 


961,144. COMPOSITION OF MATTER FOR 
REPAIR OF PNEUMATIC TIRES. JouN H. 


LEwIs, Joplin, Mo. 

2. The herein-described composition of matter 
for the treatment of pneumatic tires to prevent 
the escape of air when punctured consisting of 
ribbon glue 39 pounds, water 1% gallons, mo- 
lasses 1 gallon and 1 pint, linseed oil 5 pints, 
chrome alum 5 oz. 100 gr., bichromate potash 4 
oz. 330 gr., water sufficient to make 25 ounces, 
substantially as described. 








opposite, and similar pipes arranged at the 
rear end of the vessel, said lateral pipes having 


valves arranged therein, 
tion between the first-mentioned pipe and com- 
pressed air tank and steam pipes extending 
longitudinally through the tank to heat and ex- 
pand the compressed air therein in order to in- 
crease the pressure thereof. 


means for communica- 


961,307. PNEUMATIC SPINDLE. REUBEN H. 
MORRE, Jeffersonville, Ind. 

961,310. MEANS FOR OPERATING RAIL- 
WAY-BRAKES. SPENCER G. NEAL and Jo- 
SEPH M. CHILDRESS, Los Angeles, Cal. 


961,817. HIGH-PRESSURE COMPRESSOR OR 
OTHER POWER-ABSORBING MACHINE. 
AUGUSTE C. E. RATEAU, Paris, France. 

961,320, AIR-BRAKING APPARATUS 
RAILWAYS WILLIAM H. SHEASBY 
SPENCER G. NEAL, Los Angeles, Cal. 

961,364. BLOWER-UNLOADING DEVICE. 
JAMES G. MACLAREN, Weehawken, N. J. 

961,365. HANDLE FOR MASSAGE APPARAT- 
US. THomas A. MCCALL and CHARLES M. 
SIEBERT, JR., Columbus, Ohio. 


FOR 
and 


1. A handle for massage apparatus made up 
of sections fitted together and provided with 
suitable filtering means, said handle being 


adapted to communicate with a vacuum pump, 
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one of the scctions of the handle being provided 


with perforations to regulate the force of the 
vacuum, 
961,427. PRESSURE-REGULATING DEVICE 


FOR PNEUMATIC TIRES. 
BROSNAN, Springfield, Mass. 
961,456. SPRAYING-MACHINE. 


CORNELIUS J. 


JAMES G. 


MASTIN, Chicago, III. 

961,638. STEAM AND AIR PIPE COUPLING 
FOR CARS. RICHARD BENJAMIN PAINTON, 
Williamsport, Pa 

961,658. WINDMILL. JOHN A. SWANSON, 


Canton, S. D. 
961,710. MEANS FOR —— AIR. Lovis 
BLockK, Mamaroneck, N. Y. 


JUNE 21. 


WIND-MOTOR. THomas H. E. Foucer, 
Corral, Idaho. 
961,788. SINKING SHAFTS OR THE LIKE. 

DANIEL E. MORAN, Mendham, N. J. 

1. In the sinking of shafts or the like, the 
method which consists in introducing air along- 
side the shaft to facilitate its descent. 

961,932. PULSATOR FOR MILKING-MA- 

CHINES. Wash. 


961,766. 


DAVID BROWN, Spokane, 
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962,386. AIRSHIP. GerorcE D. S. REEcE, St. 
Louis, Mo. 


JUNE 28. 


62,511. FLUID-PRESSURE IMPACT-ENGINE. 
eo KINCAID, Vancouver, British Columbia, 


Canada 
7 517. AIR- BRAKE. JAMES F. McE troy, Al- 
any, ° 
962, 534. COIN- CONTROLLED PNEUMATIC- 


ALLY-OPERATED MUSICAL INSTRU- 
MENT. THORNTON I. SHANNON and FRED M. 
GARNETT, Columbus, Ohio. 

962,546-7. AIR-BRAKE oC 


HENRY 
F. BICKEL, New York, 


962,537. TEMPO- CONTROLLER FOR AUTO- 
—” PIANOS. ALBERT H. STUART, Boston, 
Mass. 


2. In an automatic piano, 


an exhaust pump and conduit communicating 
therewith, said conduit including a pneumatic 
and a port ovening into the pneumatic, and a 
valve mounted on the movable wall of the pneu- 
matic so as to move endwise in and out of said 
port, said valve having a controlling surface 
inclined to the line of travel and formed of grad- 


oe 


261306 


a pneumatic motor, 
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961,960. MILTON’ A. 


MILKING-MACHINE. 

Hicks, Weathersfield, Vt. 

961,999. PNEUMATIC-TUBE 
C. BATCHELLER, Philadelphia, Pa. 

962,019. DIVING-BELL APPARATUS FOR SUB- 
MARINE WORK. JOHN GARNAR FLOOD, West- 
cliffe-on-Sea, and WILLIAM GEORGE FITZGERALD, 
West Ealing, England. 

962,045. CARRIER FOR PNEUMATIC-DES- 
PATCH TUBES. ALBERT W. PEARSALL, LOw- 
ell, Mass. 

962,068. PNEUMATIC STACKER. 
WALSH, Indianapolis, Ind. 

962,072. PNEUMATIC-DESPATCH-TUBE AP- 
oe Louis G. BARTLETT, Somerville, 

ass. 

962,203. GAS-COMPRESSOR. RALPH W. EmM- 
ERSON and FRANK BrisHop, South Bend, Ind. 

962,217. AIR-GUN. GEorGE E. HECKMAN, Brice, 


Tex 
962,246. PNEUMATIC SPRING. 
ROCKWELL, Bristol, Conn. 
962,284. AIR-COOLING APPARATUS. 
ERT G, WILSON, Alaska, W. Va. 
ROCK-DRILL. HERMAN J. HIBSCHLE, 


SYSTEM. BIRNEY 


JAMES A. 


ALBERT F. 


Ros- 


962,350. 
Victor, Colo. 


uated width narrower toward the ends and 
broader between the ends. 
962,569. PNEUMATIC CLEANER. FREDERICK 


H. HirtH, Grand Rapids, Mich. 

962,592. COMPRESSOR. HENRY D. SHELTON, 
Hughesville, Mo. 

1. In an apparatus of the class described, two 
spaced air compressing pumps having reciprocat- 
ing pistons in alinement and means for causing 
the simultaneous actuation of the pump pistons 
comprising a rotatable member having its axis 
of rotation parallel with the longitudinal axis 
of the pumps and its periphery extending beyond 
the longitudinal axis of the pumps, rollers engag- 
ing opposite sides of the said member adjacent 
to its periphery, and drums on each side of the 
rotatable member and of less diameter than said 
rotatable member, each of said drums being pro- 
vided with an actuating flange or ledge engaging 
a respective pump piston rod. 

962,612. MEANS FOR EXTRACTING GOLD 
FROM RIVER-BEDS. JOHN H. BATTEN, 
Jamestown, Cal. 

A device of the character described compris- 
ing a drum, means admitting compressed air to 
said drum, a man way disposed at right angles to 
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said drum, a door opening from said man way STODDARD, Boston, Mass. 
to the atmosphere and a door opening from said 962,797. PNEUMATIC-DESPATCH-TUBE AP- 
man way into said drum. PARATUS. CHARLES F. STODDARD, Boston, 
962,688. AUTOMATIC BELL-RINGER. CHrIs- Mass. 
TIAN AALBORG, Wilkinsburg, Pa. 962-853-4. PNEUMATIC-DESPATCH-TUBE AP- 
962,696. STRAIGHT-AIR-BRAKE ATTACH- PARATUS. ALBERT W. PEARSALL, Lowell, 
MENT FOR AUTOMATIC SYSTEMS. WIL- Mass. 
LARD R. CHANDLER, Branchville, S. C. 962,901. MASSAGE APPARATUS. MHEnry C. 
962,713. ELECTROPNEU MATICALLY-OPER- KARPENSTEIN, New York, N. Y. 

ATED CONTROLLER. JOSEPH N. MAHONEY 1. A massage apparatus comprisng a fluid- 
Wilkinsburg, Pa. conduit, an air-conduit opening into said fluid- 
962,717. VALVE FOR HAMMER-DRILLS. VIN- conduit, a valve in the air-conduit, and a mas- 
CENT J. O’BRIEN, Denver, Colo. sage implement connected with the air-conduit. 
962,720. DEVICE FOR EQUALLY DIVIDING 962,964. AIRSHIP. THEODORE KORNBRODT, Chi- 

AND DISTRIBUTING A CURRENT OF AIR. , C280; Ill, 
Henry F. RAND, Tacoma, Wash. .— i‘. oe. AUGUST RICHARD RIEGER, 
F 7 “A 7 _ iicago, . 
962,755. ELECTROPNEUMATICTRACK-CHAN- 962.980. AUTOMATIC AIR-BRAKE COUPLING 
NELER. ARTHUR HENRY GIBSON, Easton, Pa. Forrest H. Rog, Batesville, Ohio. 
962,796. CARRIER FOR PNEUMATIC-DES- 962.010. WYDROCARBON-BURNER. Ira L. 


PATCH-TUBE APPARATUS. 
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F. 


OwENS, Effingham, Kans. 
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More Up-to-Date, Safer, Handier and More Re- 
liable and Economical Than Electricity 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent, of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track guages 18 to 56} inches. Our 
designs are automatic, easily controlled and free from complications. 


Tenth edition catalogue, just printed, mailed free to mine, railway or industrial officials; 
or to others on receipt of 50 cents. 


address H, K. PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa. 











LOCOMOTIVES 


OF EVERY DESCRIPTION 





Compressed Air Locomotives 


for Mine and Industrial Service 


BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA, Pas. U.S. A. 


Cable Address—“‘BALDWIN PHILADELPHIA” 




















Tell the Advertiser You Saw His Ad. in COMPRESSED AIR MAGAZINE. 








COMPRESSED AIR MAGAZINE 


August, 1910, 





NEw YORK: 
42 Broadway. 
PITTSBURG 


Commonwealth Bldg. 


Machinery Manufacturers cannot cover the Coal Mining Industry 


thoroughly without using the advertising columns of 


CHICAGO : 
Old Colony Building. 
CINCINNATI: 


117 East Seventh Street. 


For more than 20 years the Coal Trade’s Leading Journal. 











TRA 








many i 


McNab & Harlin Manufacturing Co. 


Your attention is called to the fact, that we have for 
ears been specialists in the manufacture of EX- 
EAVY, HIGH PRESSURE and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 
very promptly 

You will find these fittings illustrated in our 1909, roth 
edition catalog, copy of which we will be pleased to send 
upon request 

All of our valves are thoroughly tested and inspected 
before leaving our factory. 

We solicit your orders and inquiries. 


SaLesroousy 00°56 John St., N. Y. 





Factory | Paterson, N. J. 











CLASSIFIED BUYERS’ GUIDE 


Air Cylinder Oil. 
Atlantic Refining Co. 
Borne, Scrymser Co. 
Chicago Pneumatic Tool Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Standard Oil Co. 
Vacuum Oil Co. 

Air Lift Pumps. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


Air Gauges. 
Galigher Machinery Co. 
McKiernan Drill Co. 


Westinghouse Air Brake Co. 


Westinghouse Air Brake Co. 





Air Receivers. 
Baldwin Locomotive Works. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 


Gardner Compressor Mfg. Co. 


Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Porter Co., i 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Air Tanks. 
Baldwin Locomotive Works. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
Janney, Steinmetz & Co. 





McKiernan Drill Co. 

Pangborn Co., Thomas W. 

Porter Co., H. K. 

Westinghouse Air Brake Co. 
Aftercoolers, Air. 


Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Belting. 
Republic Rubber Co. 
Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron Stm.Pump Wks,A.S. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 











Easy to operate. 


Repairs Consume Profits 


A Limited Water Supply Decreases the Output. 


Install a 


20th Century Air Pump 


and increase your water supply so percent. 


Nothing to wear out. 
Write for Catalogue. 


Harris Air Pump Co. 








10TH STREET AND CANAL 
INDIANAPOLIS, IND. 
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THE ERIE UNLOADER—NEW STYLE 


For Single, Duplex and Multiple Stage 
Steam, Belt or Electric Driven 


AIR COMPRESSORS 


American Metal Hose 


successfully resists conditions that 
necessitate the frequent renewal of 
ANY hose consisting entirely or even 
partly of rubber. 


That’s why American Metal Hose is the 
most economical of any type of hose. 


You can acquaint yourself with other reasons 
for the superiority of American Metal Hose 
by taking advantage of our 


FREE DEMONSTRATION OFFERS: 


OFFER 15. If you wish to examine its con- 
struction, we will send you a short section of 
AMERICAN METAL HOSE free on request. 


OFFER 16. If you wish to know what 
AMERICAN METAL HOSE will do, we will 
send enough to enable you to give it a prac- 
tical test. You incur no obligation unless 
the hose makes good. 


IN taking advantage of either offer, 
please specify what the hose ts to be 
used for, size of hose, and connections 
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7d he be bob oe eb hed ed bo eb od Se Sd ab 0b 0d Be od eb BE eh el gh 4 sc WA MM AT 0 be he 0 a pb sb vn 8 














pe HI 4 0 4 BF Sb 





required. 
4a-Price and cf We make 
size list & Ewa" THOSE) the Inter- 
‘*H’’ on re- F UES, wss locking Maintains practically a constant air pressure, what- 
quest. Profile. <@& ever the requirement. Completely unloads and 
> loads Compressor without shock or strain. 





Yi : . . 
1 i ff bl fi Circulars on application to 


THE AMERICAN METAL HOSE COMPANY, JARECKI MFG. CO., - ERIE, PA. 


173-177 Lafayette St., Now York. 
WORKS: Waterbury, Conn. ALSO COMPRESSOR GOVERNORS 
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DO YOU USE OUR STACEY STEEL NIPPLES 
AND STACEY STOP-COCKS? YOU SHOULD! 














They will not leak. Perfect in construction. 

They will remain self 
oiled for at least six 
months. 


Made from best steel ob- 


tainable. 


: Guaranteed to give satis- 
They will not cut nor 


injure the hose when 
being removed from 
same. 


faction. 





SEND US A TRIAL 
ORDER. 


Illustrated and descrip- 
tive circulars sent 


on request. 














HARRISON SUPPLY COMPANY 


NATHAN C. HARRISON, General Agent 
5 and 7 Dorchester Ave. Extension BOSTON, Mass. 
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THE DRUCKLIEB 


INJECTOR SAND 


APPARATUS 


FOR CLEANING STEEL STRUCTURES] : 
CASTINGS, BUILDINGS. 


MADE BY 
J, M. BETTON, 178 Washington Street, New York ~ 
WRITE FOR “SANDCRAFT.” N 
Sales Agents: Mesping Maxwell & Moore, Inc., New fork for K 
Railroad Service. Kinse -y Co., Cincinnati, Ohio. The Fair- 
banks Co., New 2, La.  Harron, Rickard & MoCone, Inc., Ss 


San Francisco and Los Angeles, Cal. ven 4 Supply an x 
olu 


Louis, Mo. Central Foundry Supply Co. 
Caldwell Bros. Co , Seattle, Wash 


Agar, Cross & C, Ltd., Argentine Republic. 





Frederic B. Stevens, Detroit 
Mich. Canadian Rand Co., Montreal and Toronto, U anada. Fen- 
wick, Freres & Co., Paris, France. Consolidated Pneumatic Tool 
Co., London. Eng’ Pneumatic Tool Co, St. Petersburg, Russia. 


BLAST 


case of “Press The Button. 


The Wm. Powell Co., Cincinnati, 0. 


WHY NOT USE THE 


POWELL Air Gun Valve 





Blows your work bench, machine tool, in fact 
everything, perfectly clean. _— is another 
” 


rder a sample. 





T ANKS For Air Pressure, Oxy- 
gen and Hydrogen 
Gasoline Tanks 


For Automobiles and Motor Boats a Specialty 
Write for new Price List 





mbus, 





SEAMLESS STEEL 
SHELLS AND SHAPES 





~ SPECIALS 10 ORDER A} 
LEAKLESS-RIVETLESS 


JANNEY, STEINMETZ & CO., © PHILADELPHIA 











BRANCH-NEW YORK 








Blowing Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Brakes, Air. 
Westinghouse Air Brake Co. 
Channelers. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Charging Stations. 


Baldwin 6 ay a Works. 
Porter Co., K, 

Coal Cutters. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Coal and Ore Elevator Buckets. 
Clark Co., W. J. 
Galigher Machinery Co. 

Compressors, Air and Gas. 
Bury Compressor Co. 
Chicago Pneum. Tool Co. 
Curtis & Co., Mfg. Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Powell Co., Wm. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 

Compressor Fittings, Air and Gas. 
Chicago Pneum. Tool Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Mason Regulator Co. 





Powell Co., Wm. 
Republic Rubber Co. 


Compressor Regulators. 
Chicago Pneum. Tool Co. 


Gardner Compressor Mfg. Co. 


Mason Regulator Co. 
Core Drills, Diamond. 
Sullivan Machinery Co. 
Core Drills, Diamondless. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co, 
Core Making Machinery. 
Pangborn Co., Thomas W. 
Corliss Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Drill Sharpeners. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
T. H. Proske. 


Dust Exhaust and Collector Systems. 


Pangborn Co., Thomas W. 
Electro-Pneumatic Machinery. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Engine Room Appliances. 
Galigher Machinery Co. 
Fans, Ventilating. 
Galigher Machinery Co. 
Sullivan Machinery Co. 


Foundry Appliances. 


Curtis & Co., Mfg. Co. 

Ingersoll-Rand Co. 

Pangborn Co., Thomas W. 
Foundry Facings. 

Jos. Dixon Crucible Co. 


Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 


Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 


Graphite Greases. 


Galigher Machinery Co. 
Jos. Dixon Crucible Co. 


Graphite Paint. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Hammer Drills. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Hammers, Calking and Chipping. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 


Hammers, Riveting. 


Galigher Machinery Co. 

Ingersoll-Rand Co. 

Oldham & Sons Co., Geo. 

Pangborn Co., Thomas W. 

Stearns-Roger Mfg. Co. 
Helmets, Sand Blast. 

J. M. Betton. 





Pangborn Co., Thomas W. 


Chicago Pneumatic Tool Co. 


Chicago Pneumatic Tool Co. 


Chicago Pneumatic Tool Co. 


Chicago Pneumatic Tool Co. 
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Brown & Seward 


EDWARD C. SEWARD ROBERT B. SEWARD 


E. CLARKSON SEWARD 


PATENTS 


and 


PATENT CAUSES 


OFFICES: 


261 Broadway : NEW YORK 











Better Lubrication 


means greater efficiency, less 
wear on engines and machines, 
reduced cost for operation and — 
maintenance. 


Dixon’s Flake Graphite 


produces all these results. 

It is the one lubricant that at- 
tacks friction at it’s source, mi- 
croscopic roughness in the metal 
surfaces. Our free booklet No. 
188-C tells you all about it. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY GITY, N. J. 








CHEAPER AIR 


WITH A 


CURTIS AIR 
COMPRESSOR 





No stuffing 
boxes. No cross 
~ \  heads.Noguides. 


FEWER PARTS 
MEAN 


less friction, less 
attention, less 
energy required, 
lower fuel bills 
and Cheaper Air. 


Small clearances, large port areas, light 
disc valves, cylinders and heads water- 


cooled, capacity 95 per cent. of theoretical 
piston displacement. Write for Circ. C-1. 


Curtis & Co. Mfg. Co. 


1590 Kienlen Ave., ST. LOUIS, Mo. 






































AIR COMPRESSORS 


ALL STYLES—ALL SIZES 
EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 


McKIERNAN DRILL CO} 


115 Broadway, New York City 
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7 e . e 
Engineering -Contracting 
tells how all classes of work are done so as to save money and 
make money, and it gives itemized prices covering every detail of 


the construction. These are taken from the private records of men 
having charge of the work and are reliable and valuable. Thisisa 


Methods and Cost 


periodical and the only one of its kind in the world. It is read 
regularly (and in nearly every case the files are kept for perma- 
nent binding) by more persons interested in engineering construction 
than read any other single periodical.—Price $2.00 for 52 issues. 


SAMPLE COoPIES— FREE 


Engineering -Contracting 


355 Dearborn Street, Chicago 























Hoisting Machinery. Lubricating Oils. — Pipe Joint Compound. 
Galigher Machinery Co. Atlantic Refining Co. Galigher Machinery Co. 
Lidgerwood Manuf. Co. Borne, Scrymser Co. Jos. Dixon Crucible Co. 
Sullivan Machinery Co. Continental Oil Co. PI Drill i 
Sette Ale. Fiske Bros’. Refining Co. etc gssccagm es oe 
Chicago Pneumatic Tool Co. Galigher Machinery Co. Chicago Pneumatic Tool Co. 
aie a Ge tte. Go. Ingersoll-Rand Co. Galigher Machinery Co. 
Pag a ie at tal dl Standard Oil Co. Ingersoll-Rand Co. 
i name Rend Coe : Vacuum Ol Co: Oldham & Sons Co., Geo. 
on tay Drill Co. ° Lubricators. Seuican’ ecb Co. 
Stearns-Roger Mfg. Co. Powell Co., Wm. Hs 
Pumping Systems, Pneumatic. 
Hose Coupling and Clamps. Magnetic Separators. “vy C ress ) 
American Metal Hose Co. Pangborn Co., Thomas W. ak Ale sige Meg ~ 
> ang /0., é : Curtis & Co., Mfg. Co. 
Chicago Pneumatic Tool Co. Meters, Air. Galigher Machinery Co. 
Clark Co., W. J. Ingersoll-Rand Co. Harris Air Pump Co. 
Cleveland Pneumatic Tool Co. Metric Metal Works. Ingersoll-Rand Co. 
ae Socal — St. John, G. C McKiernan Drill Co. 
Jaligher Mz ory n nae ; Stearns-Roger Mfg. C 
; ie Mining Machinery. Ber 8. CO. 
elongate Chicago Pneumatic Tool Co. Pumps, Air. 
Sprague Electric Co. Galigher Machinery Co. Cameron Stm.Pump Wks,A.S. 
ittcas ieatieerr Co, Ingersoll-Rand Co. Chicago Pneumatic Tool Co. 
Westinghouse Air Brake Co MecKiernan Drill Co. Galigher Machinery Co. 
sok ated lied ° see - a ee Mfg. — em Air Pump Co. 
’ . Sullivan Machinery Co. ngersoll-Rand Co. 
Pangborn Co., Thomas W. ; McKiern: ij 
i Motors, Air. McKiernan Drill Co. 
Se , +. Co. Chicago Pneumatic Tool Co. eae at tc Mfg. Co. 
Chicago Pneumatic Tool Co taligher Machinery Co. estinghouse Air Brake Co. 
Curtis & Co., Mfg. Co : Ingersoll-Rand Co. Pumps, Pneumatic Displacement. 
ie Werkbeare Go. Stearns-Roger Mfg. Co. Chicago Pneumatic Tool Co. 
Goodrich Co., The B. F. Nozzles, Air and Sand. pn gag concn ua 
Ingersoll-Rand Co. oe Co., Mfg. Co. ae Hse: Ra 
McKiernan Drill Co. J. M. Betton. = pega : ; 
Republic Rubber Co. Pangborn Co., Thomas W. ae Drill Co. 
Sprague Electric Co. Oil Cups. sr a ama we so C 
Stearns-Roger Mfg. Co. Galigher Machinery Co. Pp a a Oe 
LoSullivan Machinery | Co. Powell Co., Wm. = ergy ——T 
ace tate prone nee mag Works Ore Concentrating Machinery. Galigher Pee aoe 
Galigher Machinery Co. y Galigher Machinery Co. Stearns-Roger Mfg. Co. 
A Porter Co.. H. K ‘ a -Roger Mfg. Co. Westinghouse Air Brake Co. 
ubricating Graphite. ackings i 
Jos. Dixon Crucible Co. Clement Restein Co. onery oe. 
U Bury Compressor Co. 
Galigher Machinery Co. Pile Drivers, Pneumatic. Cameron Stm.Pump Wks,A.5S. 
Lubricating Greases. Chicago Pneumatic Tool Co. Chicago Pneumatic Tool Co. 
Borne, Scrymser Co. Galigher Machinery Co. Galigher Machine 
: ; Fo inery Co. 
Fiske Bros’. Refining Co. Ingersoll-Rand Co. Ingersoll-Rand Co. 
Galigher Machinery Co. McKiernan Drill Co. McKiernan Drill Co. 
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For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL 
For Air Cylinders of Electric-driven 
Compressors. 


ARIO COMPRESSOR OIL 
For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 
For Steam Cylinders of Compressors. 


KEARSARGE ENGINE OIL 
For Bearings of Compressors. 


For SALE By 


STANDARD OIL CO. 


(Incorporated.) 


THE ATLANTIC REFINING CO. 


(Incorporated.) 


CONTINENTAL OIL CO. . 


(Incorporated.) 











VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 


For Bearings of Compressors. 


For SALE By 


VACUUM OIL COMPANY 


(Incorporated.) 





Oldham & Sons Co., Geo. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Reducing Valves. 

Mason Regulator Co. 


Rock Drills, Air and Steam. 
Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Rock Drills, Electric-Air. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Sand Blast Machinery. 

Curtis & Co., Mfg. Co. 

J. M. Betton. 
Ingersoll-Rand Co. 
Pangborn Co., Thomas W. 

Sand Blast Systems. 

Pangborn Co., Thomas W. 

Sand Handling and Conveying Ma- 

chinery. 
Pangborn Co., Thomas W. 

Sand Riddling Machines. 
Chicago Pneumatic Tool Co. 
Pangborn Co., Thomas W. 

Stone Tools,<Pneumatic. 

Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Tools, Pneumatic. 

Chicago Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Pangborn Co., Thomas W. 
Stearns-Roger Mfg. Co. 








ESTABLISHED 1895. 


Che Quarry 


THE ORGAN OF THE 
Stone, Marble, Slate, Lime, Clay, and 
Cement Trades. 
— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 
Engineers, Surveyors, Stone 
Merchants, Etc. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 


annum, post free. 


Advertising Rate on Application. 





— OFFICES — 
30 AND 31 FURNIVAL STREET, 
HOLBORN, LONDON, E. C, 
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Mining and Scientific Press 


Controlled by T. A. RICKARD anne {EON DE RALS 


ESTABLISHED 1860 PUBLISHED WEEKLY 
Devoted to the science of mining and metallurgy the appli- 
cation of geology to mining, and of chemistry to milling. Special 


correspondence from the principal mining centres of the world 
including London, Johannesburg and Melbourne. 


SUBSCRIPTION RATES PER YEAR: 
United States and Mexico, $3.00 Canada, $4.00 


All other Countries in Postal Union, $5.00 


SEND FOR SAMPLE COPIES 


667 HOWARD ST., SAN FRANCISCO. 








For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil’?? ana **Paragon’”’ 


AIR COMPRESSOR OILS 
Are Superior Oils. 


AIR and STEAM CYLINDER and VALVE 
DRILL OILS OILS 


—— MADE BY —— 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 
BOSTON FALL RIVER PHILADELPHIA 
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HE only publication in the 


fT 
” O L D H A M wd world devoted exclusively 
to the boiler-making industry is 
avenas HAMMERS 


>» Pneumatic Stone — THE — 


Tools and BOILER MAKER 


Quarry Tools. 

















: 








- Subscription Price, $1.00 per 
listofusers  “"" || year Domestic, $1.50 Foreign 
<= Free Sample Copy 

2 Meese NR 





Geo. Oldham & 


Son Company, 


The 
“pata, Ps (|BOTLER MAKER 


Manufacturers of Pneu- 


matic Tools and 17 Battery Place 


Appliances. NEW YORK CITY 




















estcott Proportional Meter 


FOR MEASURING COMPRESSED AIR 


In Any At Any 
Volume up Pressure up 
to 100,000 to 500 Ibs. 
cubic feet per square 
per hour inch 























Metric Metal (lorks : : Grie, Pa. 
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“CHICAGO GIANT” 

















ROCK DRILLS 





ACCESSORIES 
FULL LINE 











Their SIMPLICITY, EFFICIENCY and DURABILITY command their recognition as 
STANDARD, and this SUPERIORITY of MERIT has been repeatedly demonstrated in 


competitive tests. 


Our product is covered by ample guarantees. 


CONFER WITH US. 


Manufactured by 


CHICAGO PNEUMATIC 


Branches Everywhere 


CHICAGO 


TOOL COMPANY 


NEW YORK 








WESTINGHOUSE 
: Air “i Ly 


Compressors 


The best small air compressors 
made for service where extreme 
simplicity, minimum weight, 
yextraordinary durability and 
low maintenance cost are gov- 
erningconsiderations. By mod- 
ifying the standard sizes of air 
cylinders, a wide range of ser- 
vice is afforded. 


Our publication No. 9012 
illustrates many interesting 
applications of Westinghouse 
Compressors, and contains : 

Westinghouse Port- 
valuable tables of useful in= apie Compressor. (Air 
formation for users of com- ¢¥!inder smaller than 


Steam Cylinder.) For 
pressed air. Send for it. High-Delivery Air- 


Pressures. 


The Westinghouse Air Brake Co., 
PITTSBURG, PA. 








AIR COMPRESSORS 





LASS B. S. 14x14x14 STEAM DRIVEN. 

Cut shows our new type of Single 
Steam Driven Air Compressor, Bored 
Guide Type, with deep heavy Subbase, 
Cylinders directly supported, Balanced 
Crank, making an entirely self-contain- 
ed unit; will operate equally as well on 
timber cribbing as‘on Concrete Found- 
tion. 


The Modern Straight-Line Compressor. 


Bury Compressor Co. 
Send for Catalogues. ERIE, PA. 








New York Chicago St. Louis 
Canada: Hamilton, Ontario. Drexel Bldg., Phila. 39 Cortlandt. St.,N.Y. 
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